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GEOLOGY OF THE BROADALBIN QUADRANGLE, 
FULTON-SARATOGA COUNTIES, NEW YORK 


BY 
WILLIAM Jj. MILLER 


INTRODUCTION © 


The Broadalbin quadrangle (see map in pocket of back cover) 
represents about 218 square miles and is bounded by latitude lines 
43° and 43° 15’ N., and longitude lines 74° and 74° 15’ W. The 
geographic position is along the southeastern border of the Adiron- 
dacks with the Fulton-Saratoga county line passing nearly north 
and south through the middle of the territory. A few square miles 
of the northwest corner lie in Hamilton county. The principal 
villages are Northville and Broadalbin in Fulton county, and 
Batchellerville and Galway in Saratoga county. Sacandaga Park, 
the well-known summer resort, is located just across the river from 
Northville. The Fonda, Johnstown and Gloversville Railroad has 
its terminal at Northville which village, during the summer season, 
is an important gateway to the southern Adirondacks. The region 
was formerly heavily forested but practically all of the first growth 
timber has been removed. The highlands of the north, which are 
in most respects typically Adirondack in character, are still pretty 
densely covered with second growth. These highlands are very 
sparsely settled while the lowlands are mostly well occupied. Next 
to farming, perhaps the chief industry is the manufacture of gloves, 
factories being located at both Northville and Broadalbin. 
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GENERAL GEOGRAPHY AND GEOLOGY 


In general the quadrangle presents a fairly rugged topography 
and for some portions the term mountainous might well be applied. 
The maximum range in altitude is from less than 720 feet, where 
the Sacandaga river leaves the sheet, to over 2020 feet about two 
and one-half miles west of Northville. 

As shown on the topographic map, two mountain masses stand 
out conspicuously in the northwestern and the northeastern por- 
tions of the quadrangle respectively. The importance of these 
features may be best appreciated by viewing them from the low 
divide between Northville and Edinburg, from where they appear 
like mountain ridges rising abruptly above the surrounding country. 
The western highlands show elevations commonly from 1800 to 
2000 feet, while the eastern highlands generally run from 1600 to 
1800 feet above the sea. 

Between the highlands lies a broad lowland district (elevation 
720 to 850 feet) extending from Northville southward nearly to 
Broadalbin. The lowest part is occupied by a great level stretch 
of swamp land known as the “ Vly” and by the Sacandaga river 
flats. The central northern portion, between Northville and Edin- 


burg, is hilly with altitudes of from 900 to 1300 feet. The southern 


portion of the quadrangle is mostly covered with deep drift and 
is characteristically hilly with elevations of from 800 to 1200 feet. 

The drainage of the district presents some unusually interesting 
features. The largest stream is the Sacandaga river, a branch of 
the Hudson, which enters the sheet from the northwest. At 
Northampton this river suddenly swerves sharply to a north-north- 
east course which is held for the eight miles past Batchellerville to 
the map limit, whence it cuts across a wide belt of Precambric rock 
to empty into the Hudson at Luzerne. Little less remarkable is the 


course of Kennyetto creek which has its source in the western part: 


of the Saratoga sheet and, after a west-southwesterly course for 
some fifteen miles to Vail Mills, suddenly swerves to the north- 
northeast for over eight miles to empty into the Sacandaga at 
Northampton. Hans creek also shows a similar change in its 
course. This remarkable tendency of the streams to turn back on 
their courses will be explained in a later portion of this report 
[see page 54]. 

The watershed or division of drainage between the Sacandaga 
and Mohawk rivers passes across the southern part of the sheet so 
that only about one-third of the map area drains into the Mohawk. 


NP eee OL , 
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The largest south flowing stream is Chuctanunda creek which 
reaches the Mohawk at Amsterdam. 

Geologically considered the district shows a great variety of rock 
formations and structures. The highlands of the north consist of 
rocks which belong to the oldest (Precambric) known formations 
of New York State. They comprise very ancient sediments and 
igneous rocks which have been profoundly changed from their origi- 
nal condition. No less than four distinct types of these rocks have 
been recognized within the quadrangle. 

Another great set of formations younger in age and resting upon 
the Precambric belongs to the Paleozoic system. All the lowlands 
of the district are occupied by these formations which are ancient 
sediments such as limestones, sandstones and shales and which have 
not been greatly changed from their original condition. 

The most recent deposits of the quadrangle are of Pleistocene 
age! They are vastly younger than the Paleozoics and include the 
most recent deposits of the earth. They are merely superficial de- 
posits of sand, gravel and clay irregularly scattered over the country 
and were formed either during or after the Glacial epoch (Ice age) 
when New York was buried under a great sheet of ice. 

The structure or arrangement of the rock masses has been very 
noticeably affected by displacements or faulting of the earth’s crust. 
The quadrangle is unusual for its number of faults, no less than 
fourteen with considerable displacement having been located. The 
most prominent topographic features of the quadrangle are due to 
faulting as, for example, the steep fronts of the highland masses 


already described.” 


1A chapter on the Pleistocene (glacial) geology of the quadrangle has 
not been included in this bulletin because Professor Brigham, who has 
carefully studied the glacial history of this and the neighboring Gloversville, 
Amsterdam, and Fonda sheets, has already presented a brief report (see 
paper below cited) and a more elaborate account will soon be forthcoming. 

2 The following list comprises the principal papers having a bearing upon 
the geology of the quadrangle: : 

1823. Steele. Geology of Saratoga Co. Mem. Board Agric. State N. Y. 
iol, 2. 

1842. Vanuxem. Geology eal a eee aeen : 

1843. Mather. Geology of the Ist Dist. N.Y. 

sees Darton. Geology of the Mohawk Valley, 13th An. Rept. N. Y. State 
Geologist. : . : 

1894. Darton. Faulted Region of Herkimer, Fulton, Montgomery, an 
Saratoga Counties. 14th An. Rept. N. Y. State Geologist. 

1899. Kemp & Hill. Precambric Formation in parts of Warren, Sara- 
toga, Fulton, and Montgomery Counties. roth An. Rept. N. Y. State Geol- 


ogist. 
O00. Cumings. Lower Silurian System of Eastern Montgomery Co, ING 8G 


State Mus. Bul. 34. 
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PRECAMBRIC ROCKS 


The most ancient rocks, which are of Precambric age, occupy 
about two-fifths of the area of the quadrangle. The term “ Pre- 
cambric” is used because these rocks have not, as yet, been corre- 
lated with either the Archean or the Algonkian. They include both 
sediments and igneous masses which have been highly metamor- 
phosed, and represent a portion of the southern border of the large 
Precambric area of the Adirondacks and underlie all the Paleo- 
zoic rocks of the quadrangle. 


GRENVILLE SERIES 


The rocks of the Grenville series are the most ancient of the 
Precambrics and consist of highly metamorphosed sediments. 
These rocks represent old sandstones and shales together with some 
limestones which have been so thoroughly crystallized and foliated 
that most of the original sedimentary characters have been oblite- 
rated. Within the quadrangle proofs of the sedimentary origin of 
the Grenville consist in the occurrence of many layers of widely 
different composition ; of crystalline limestone and quartzite strata; 
and of graphite and garnet crystals. While in the field the writer 
particularly observed the relation of the Grenville to the other rock 
masses, but not even a suggestion of any older formation could be 
found. : 

Varieties of Grenville. The Grenville, which is so abundantly 
and magnificently shown and which presents extreme ‘variations in 
mineralogy, is exhibited under so many different facies that it would 
be hopeless to attempt a description of them all. After studying 
many specimens and microscopic sections, a careful selection of the 
most characteristic facies has been made and the descriptions of 
these immediately following will perhaps give the best idea of the 
Grenville within the quadrangle: 

1 Crystalline limestone. This rock, which is medium to coarse 
grained and calcitic, is sometimes pure and white but it is often 
mottled with green serpentinous material (ophicalcite) which is prob- 
ably derived by the decomposition of pyroxene. It is in thin layers 


1900. Prosser. Notes on Stratigra hy of Mohawk Vall 
Counties. N. Y. State Mus. Bul. 34. PH} W alley and Saratoga 


1908. Brigham. Glacial Geology of Amsterdam, Fonda, Gl i 
oe ne N. Y. State Mus. Bul. 121, 2 ee me 
IQIO. ric Cushing. Age and Relation of the Litt] Fall mi 
of the Mohawk Valley. N. Y. State Mus. iE Ag a rae ees 


1911. Miller, W. J. Preglacial C thes U; 1 
ee ae nae al Course of the Upper Hudson River. Geol. 


wr 


Plate 1 


W. J. Miller, photo 


Grenville gneiss showing stratification and steep dip. The rock 
is chiefly quartzite interbedded with thin layers of gray gneiss. 
Three-fourths of a mile north-northeast of Batchellerville. 
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and closely involved with thin-bedded, gray, feldspathic and quartz- 
itic gneisses. The only outcrop actually observed is in the bed of 
Cadman creek just below the bridge three-fourths of a mile north- 
northwest of Barkersville. Although other small occurrences may 
have escaped notice, it is certain that the limestone is present only 
in small amount. 

2 Quartzite. The rock from one and one-quarter miles northeast 
of Batchellerville is perhaps the most typical and is coarse grained, 
light brown to almost white, and made up of nearly pure quartz 
with occasional very thin layers containing small flakes of badly 
decomposed mica. The rock is foliated, highly granulated and often 
stained with iron oxid. A thin section shows! 96 per cent quartz; 
2 per cent orthoclase; 1 per cent biotite mostly changed to chlorite ; 
and small amounts of epidote, zircon, apatite and zoisite. The epi- 
dote occurs in fine euhedral prismatic crystals which are sometimes 
distinctly twinned and show a pleochroism from greenish yellow 
to reddish brown to lavender blue. A thin section from north of 
Northville shows a total absence of feldspar. In some cases, as one 
mile northwest of Mosherville, the quartzite is quite feldspathic 
and filled with graphite flakes. 

3 A dark to pinkish gray, distinctly banded gneiss rich in garnet, 
sillimanite and pyroxene. Under the microscope the rock shows 
20 per cent orthoclase; 5 per cent plagioclase (chiefly andesine) ; 
25 per cent garnet; 20 per cent quartz; IO per cent pyroxene — pale 
brown, euhedral, monoclinic crystals — probably augite; 10 per cent 
sillimanite in long slender prisms; 5 per cent biotite; 2 per cent 
magnetite; 1 per cent pyrite and chalcopyrite ; and I per cent each 
of epidote and graphite. The garnets are as large as one-quarter 
of an inch across, of very clear amethystine color, and distributed 
through the whole rock. The biotite is largely concentrated in dis- 
tinct layers. This rock outcrops finely at Glenwild. Rocks very 
similar to these except for lack of pyroxene are prominently ex- 
posed two and one-half miles northwest of Cranberry Creek and 
two miles northeast of Northville. 

4 A very straight, light and dark banded, highly feldspathic 
gneiss which in thin section shows 60 per cent orthoclase, microcline, 
and microperthite in about equal amounts together with a little 
plagioclase; 20 per cent quartz; 10 per cent biotite; 5 per cent silli- 
manite; 5 per cent garnet of amethyst color; and a little zircon. 


1Only a close approximation to the mineral composition (volumetric pro- 
portions) is intended in this and the following sections of Precambric 


rocks, 
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The whole rock shows decided evidence of severe dynamic meta- 
morphism, the feldspars especially being crushed and granulated. 
Such rock is common on the mountain side one and one-half miles 
south of Batchellerville. 

5 A light gray, medium-grained, rather massive looking gneiss 
occurring in abundance one and one-half miles southeast of Fox 
Hill and consisting of 30 per cent orthoclase; 15 per cent plagio- 
clase-oligoclase to andesine; 40 per cent quartz; 10 per cent garnet; 
5 per cent biotite; and a little zircon. Other gneisses similar to this 
but very fine grained and lacking garnet are prominent at the base 
of Bald Bluff and also two miles west of Cranberry Creek. 

6 Light gray leaf gneiss. This rock is medium to coarse grained, 
highly granulated, and contains 25 per cent orthoclase; 20 per cent 
microcline; 5 per cent microperthite; 10 per cent oligoclase; 35 
per cent quartz; 4 per cent biotite; and traces of magnetite, garnet, 
zoisite, and zircon. “It is a fine example of leaf gneiss, the quartz 
crystals being drawn out into long flat forms. Good outcrops occur 
two miles south of Batchellerville and similar rocks, but containing 
some garnet, occur well up the face of Bald Bluff and along the 
road one-half mile northwest of Northville. 

7 A distinctly straight and thin banded, dark, hornblendic gneiss 
in large exposures three miles northeast of Northville. It contains 
18 per cent microperthite ; 15 per cent orthoclase; 10 per cent micro- 
cline; 5 per cent plagioclase (mostly oligoclase) ; 20 per cent horn- 
blende in fine green pleochroic crystals; 18 per cent quartz; 5 per 
cent biotite; 5 per cent garnet; 2 per cent magnetite; 1 per cent 
zoisite; and small amounts of zircon, pyrite, and apatite. A rock 
similar to this but not clearly banded and richer in plagioclase feld- 
spat is abundant along the northern border of the Grenville area 
southwest of Sacandaga Park. 

8 A highly .schistose rock showing thin, white and dark gray 
bands and containing 15 per cent orthoclase; 8 per cent plagioclase 
(oligoclase to andesine) ; 50 per cent quartz; Io per cent garnet; © 
15 per cent biotite; and 2 per cent epidote and zircon in fine crys- 
tals. The garnet and biotite are present in tiny specks and flakes 
respectively. This is a fine illustration of a highly granulated and 
dynamically metamorphosed, banded sedimentary rock. Large 
exposures occur two miles west-southwest of Cranberry Creek and 
one mile east of Fox Hill. 

9 White feldspar, quartz gneiss from large outcrops toward the 
top of Bald Bluff. It is characterized by the total absence of dark 
colored minerals and consists of 34 per cent orthoclase; 20 per cent 
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microcline; 10 per cent microperthite; 5 per cent plagioclase; 25 
per cent quartz; 5 per cent garnet; and a very little zircon. The 
rock is pretty well granulated and is perfectly white except for an 
occasional large, light amethyst-colored garnet which stands out 
prominently in the white matrix. 

Igneous rocks in the Grenville. Closely involved with the true 
Grenville sediments are occasional masses of what appear to be un- 
doubted igneous rocks. A fine illustration occurs on the mountain 
side one and one-half miles due south of Batchellerville where there 
is a considerable belt (about ten feet wide) of very porphyritic, 
dark, hornblendic, thoroughly gneissoid rock included within typi- 
cal Grenville and parallel to its foliation. The thin section shows 
20 per cent plagioclase (oligoclase to labradorite); 10 per cent 
orthoclase; 50 per cent hornblende; 10 per cent biotite; 8 per cent 
quartz; 2 per cent magnetite; and a little apatite and zircon. It is 
holocrystalline and has the composition of a quartz diorite. The 
phenocrysts are sharp edged crystals of feldspar often an inch long 
and mostly arranged parallel to the foliation but some are at vari- 
ous angles. ; 

Another igneous looking rock occurs in the Grenville toward 
the top of Bald Bluff. This rock is very dark grey, medium grained 
and distinctly gneissoid. It contains 1o per cent orthoclase; 20 per 
cent plagioclase (chiefly labradorite but with some andesine) ; 30 
per cent hypersthene (brown pleochroic) ; 20 per cent green horn- 
blende; and 20 per cent biotite. Still another rock from two miles 
northeast of Northville is similar to this except that it is richer in 
feldspar and hypersthene and lacks the biotite. These last two rocks 
have the composition of hypersthene gabbro or norite. 

The examples above cited are illustrations of others which have 
been noted in the field and the composition, texture, and field ap- 
pearance all strongly argue for their igneous origin. The texture 
and field relations show the intrusive character of the rocks and 
that the intrusions probably took place practically parallel to the 
bedding planes of the sediments. The gneissoid structure proves 
that the intrusions must have occurred well before the cessation 
of the dynamic forces of compression which developed the foliation 
of the Grenville. On the other hand these rocks are older than the 
- nonmetamorphosed dike rocks below described. 

Areal distribution of the Grenville. The Grenville is by far the 
most widespread formation of the quadrangle, its areal extent of 
over sixty square miles being much greater than that of all the 
other Precambrics combined. In addition to this the Grenville is 
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also prominent in the areas of mixed gneisses below described but 
it is there too intimately associated with the other rocks to admit 
of separate mapping. Even in the areas actually mapped as Gren- 
ville the rock is not always pure because at times small masses of 
igneous rocks are intimately associated. In such cases the writer 
has mapped as Grenville all areas where the sediments greatly pre- 
ponderate. On the adjoining Saratoga sheet the Grenville is also 
extensive so that it is much more prominent along the southeastern 
than the southwestern border of the Adirondacks. 

As shown on the accompanying geologic map the Batchellerville- 
Barkersville area is the largest within the quadrangle. A strike of 
from north 30° to 50° east with southerly dip of from 30° to 60° 
is very common over all the area except the northeast por- 
tion where the strike is north 80° east with dip 20° south 
and the extreme south where the strike is north 80° east with dip 
nearly vertical. Nearly all the varieties above described are to be 
found, the feldspar-quartz-biotite-garnet gneisses being by far the 
most common. As already stated, limestone has been observed at 
but one locality and such a small amount in this large Grenville 
mass is not a little surprising. Quartzites, which must have been 
derived from very pure sandstones, are quite common and three 
fairly well-defined belts are especially noteworthy [see map]. One 
of these belts, about a mile long and a third of a mile wide, lies 
just to the northeast of Batchellerville. Much of the quartzite is 
very pure and in thin to thick beds with strike north 30° west, dip 
30° south and apparently showing a thickness of hundreds 
of feet. The second quartzite belt, about two miles long and one- 
half mile wide, lies southeast of Fox Hill. The rock is thin-bedded 
and much like a quartz schist with frequent thin layers of mica. It 
strikes mostly north 70° west dip 20° south. A third belt 
comprises all of the Grenville tongue just north of North Galway. 
It is a very pure quartzite and the beds, which stand nearly vertical, 
strike north 80° east. The four inliers! in the vicinity of North 
Galway are also of quartzite. Throughout this great area the Gren- 
ville is unusually pure and free from closely involved igneous in- 
trusions except around Johnnycake lake and in the region to the 
east of Parkersville, but even in these cases the sediments greatly 
preponderate. 

In the area northeast of Northville no limestone and little or no 
quartzite has been noted. Frequently granitic and syenitic rocks 


The term “inlier” is here used as defined i ae ; 
tion, p. 384. ed in Scott’s Geology, 2d edi- 
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in small masses have been encountered, as e. g. one and one-half 
miles west and two and one-half miles northwest of Edinburg, but, 
on the whole, the rocks are decidedly Grenville and have been so 
mapped. For the most part they are feldspar-quartz-biotite-garnet 
gneisses with occasional hornblende or sillimanite gneisses. The 
strike is generally northeast and dip from 20 to 40° south. 

Two small outcrops of the quartzite may be seen along Butler 
creek (below the falls) at Edinburg where the creek has just cut 
through the Potsdam, but they are too small to be shown on the 
geologic map. 

North of Northville the small area shows chiefly feldspar-quartz- 
garnet-gneisses with a distinct belt of pure quartzite along the 
northern border. These rocks strike east-west and dip 45° south. 

The Grenville area southwest of Sacandaga Park is character- 
ized chiefly by feldspar-quartz-biotite-garnet gneisses and schists. 
Toward the west these rocks are rather massive looking, dark gray 
and rich in hornblende; while toward the northeast and south they 
are clearly banded, contain sillimanite and lack hornblende, and 
frequently have in them small outcrops of granitic and syenitic 
rocks. The strikes and dips of this area are very variable. 

In the area west of Cranberry Creek the rocks are, toward the 
north, mostly thin bedded, very schistose, granulated, and severely 
dynamically metamorphosed. Toward the south, in the Precambric 
tongue, they are mostly thin-bedded feldspar-quartz-garnet gneisses, 
at times associated with small masses of good porphyritic syenite - 
or granite. Throughout this area the strike is fairly constant north 
40° east, dip 30° south. 

Stratigraphy and thickness of the Grenville. From the above 
it is evident that the great bulk of original Grenville sediments were 
shales, often sandy and carbonaceous, and that these were asso- 
ciated with smaller amounts of pretty pure sandstone and impure 
limestone. It was hoped that the largest Grenville area might fur- 
nish some clew to the stratigraphy of these ancient sediments and, 
although no conclusive results have been obtained, some suggestive 
observations have been made. From a point three-quarters of a 
mile north-northeast of Batchellerville to a point one and one-half 
miles southeast of Fox Hill is four miles and the line connecting 
these points passes, at right angles to the strike, over an apparently 
regular succession of Grenville strata. The dip of the beds is 
from 20° to 30° to the southeast. Taking the average dip 
as 25° the thickness of the Grenville in this partial section 
would be nearly 10,000 feet which is very small compared with ve- 
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cent estimates of Professor Adams for the Grenville of Canada. 
Beginning at the west the base of this section is quartzite, in thin 
to thick beds, about 800 feet thick, which grades into graphitic 
(feldspar-quartz-garnet-biotite) rather thin-bedded gneisses ap- 
proximately 1500 feet thick. Then come something like 6000 feet 
of thicker bedded feldspar-quartz-garnet-biotite gneisses which are 
succeeded by about 500 feet of thin bedded quartzites. Finally, at 
the summit of the section, come at least 1000 feet of gray garnet 
gneisses. The upper quartzite is not thought to be a repetition of 
the lower quartzite because it is thinner bedded, more impure, and 
is not succeeded by the graphitic beds. There is, of course, the 
possibility that profound faulting has affected the section but there 
is no evidence for this in the field. 


SYENITE 


The syenite as here described is regarded as being of the same 
age and general character as similar rocks so common in the Adi- 
rondacks. Within the quadrangle the rock shows its igneous origin 
by its composition and uniform character in large masses as well 
as by its relation to the Grenville. It is clearly intrusive into, and 
therefore younger than, the Grenville as proved by frequent inclu- 
sions of the latter rock within its mass. In the field the homo- 
geneous appearance of the syenite is in marked contrast to the 
variable Grenville. The rock always shows a distinct gneissic struc- 
ture which is often so straight and well developed as to give a 
schistose appearance. The color of the fresh rock is greenish to 
light gray and it weathers to a light brown. The main mass.of the 
rock is usually medium grained but it is frequently fairly porphyritic 
with phenocrysts (up to one-half inch) of feldspar more or less 
drawn out parallel to the foliation. In thin section the syenite is 
usually highly granulated and this, together with the frequent 
schistose character, indicates that it has been subjected to very in- 
tense compression. 

Perhaps the best representative of the average syenite of the 
quadrangle is the mass forming the high hill to the north of North- 
ville. Under the microscope slides from this rock contain on an 
average: 25 per cent orthoclase; 18 per cent microperthite; 8 per 
cent plagioclase (oligoclase) ; 22 per cent quartz; I5 per cent horn- 
blende ; 6 per cent garnet; 5 per cent magnetite; together with a 
little apatite, zircon and zoisite. This rock is much like Cushing’s 
typical Loon lake syenite except that the pyroxene is here entirely 
replaced by hornblende. This rock is greenish gray and fine grained 
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except for occasional small porphyritic feldspars. The garnet and 
magnetite are very fine grained and scattered through the rock. 

An extreme variation of the syenite from near the top of Buell 
mountain is notable for high quartz (25 per cent), magnetite 
(Io per cent) and biotite (15 per cent) and failure of hornblende. 

Another variation of the rock which in the field, two and one- 
half miles north-northeast of Batchellerville, looks like typical 
syenite shows in the slide: 45 per cent orthoclase; 10 per 
cent plagioclase (andesine to oligoclase) ; 20 per cent quartz; 20 
per cent hornblende (changing to chlorite) ; 5 per cent magnetite; 
and small amounts of zircon, apatite and zoisite. This variety is 
notable for its high hornblende content and lack of microperthite. 
In still other cases biotite and hornblende occur in the same slide. 

The failure of green pyroxene in the syenite here harmonizes 
with the observations of Cushing regarding the Adirondack syenites 
in general, namely, that in the more quartzose varieties the horn- 
blende is likely to predominate even to the complete exclusion of the 
pyroxene. 

The syenite from the Round lake area is generally pretty 
quartzose, has biotite instead of hornblende, and is unusually mas- 
sive in appearance though clearly gneissoid. It is certainly an in- 
trusive rock of syenitic or granitic makeup and in the absence of 
evidence to the contrary is classed with the other syenite of the 
quadrangle. 

In the small area directly west of Cranberry Creek the rock is a 
pure syenite but very porphyritic and gneissoid. 

The following analysis of what is regarded as the most typical 
syenite, from the quarry, near the river, one mile northwest of 
Northville, has been made for the writer by Professor E. W. Morley: 
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The norm and position of this rock in the quantitative classifi- 
cation are as follows: 
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The Sal-Fem ratio brings the rock pretty close to the Persalane 
class, while the alkalicalcic ratio closely approaches that of Rang 3 
(Tonalase) and the Subrang approaches Dacose. 


Mode calculated from measured sections 
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This rock which, under the old classification, is a quartz-horn- 
blende-syenite is, under the new classification, a hornblende-ada- 
mellose. 

The high magnetite content of the measured sections calls for 
more iron oxid than is shown in the analysis, but it must be re- 
membered that the amount of magnetite varies notably even in very 
short distances so that in the particular slides measured it runs 
higehr than in the material analyzed. Also the titanium most 
likely replaces iron oxid in the magnetite to form a titaniferous 
magnetite thereby lessening the necessary amount of iron oxid. 

A comparison of this syenite with the granite porphyry and with 
certain other Adirondack rocks is given in a table on page 21. 


GRANITE PORPHYRY 


The typical granite porphyry presents a striking contrast to the 
typical syenite as regards texture, mineralogical composition, and 
general appearance in the field. It is an unquestioned igneous rock 
of gray to pinkish gray color, thoroughly gneissoid, homogeneous 
in large masses, and intrusive into the Grenville. Three minerals 
— feldspar, quartz, and biotite — are always prominent to the 
naked eye. In the typical rock a finely developed porphyritic texture 
never fails, the phenocrysts of feldspar, often an inch or more in 
length, being more or less flattened out parallel to the foliation. 
These phenocrysts are smbedded in a fine-grained mass of feldspar, 
quartz and_ biotite. Often quartz also occurs in large crystals 
(phenocrysts) which have been so thoroughly flattened out parallel 
to the foliation as to present a decided leaf-gneiss effect. The 
rock, in thin section, always shows evidence of severe crushing and 
granulation. The granulation of the feldspar phenocrysts is often 
visible to the naked eye. 

The features will perhaps be best brought out by a description 
of the most representative rock from each of the areas shown on 
the geologic map. What may be regarded as the most typical 
granite porphyry of the quadrangle occurs in the area one and 
one-half miles north of Northville and contains on the average 
erthite; 20 per cent microcline; 12 per 
andesine; 30 per cent 
tite: and small amounts 


about: 20 per cent microp 
cent orthoclase; 10 per cent oligoclase to 
quartz; 6 per cent biotite; 1 per cent magne 
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of apatite, zircon and zoisite. This rock is light pinkish gray and 
with phenocrysts of microcline. The analysis and quantitative 
classification of a sample rock from this area is given below. 

A representative granite from two and one-half miles west- 
southwest of Sacandaga Park is similar in composition to the rock 
just described except that it is slightly richer in microperthite and 
quartz and lower in orthoclase. This rock is gray weathering to 
brown, thoroughly gneissoid and granulated, and with phenocrysts 
of microperthite. The leaf-gneiss structure is beautifully developed 
owing to the flattening out of quartz into large plates. 

Very similar in composition to these rocks is that from the small 
area east of Batchellerville, except for a high biotite content and 
the presence of I or 2 per cent of garnets scattered through the 
mass. This granite is thoroughly gneissoid and granulated but ex- 
hibits nothing of the leaf-gneiss effect. The reason for the garnets 
here is not at all certain, but they may be due to a slight assimilation 
of the surrounding Grenville by the molten granite. 

From these descriptions it is seen that the typical granite por- 
phyry differs from the typical syenite chiefly in its prominent 
porphyritic character, higher quartz and biotite content, presence 
of microcline, and total absence of hornblende. 

Perhaps the best illustration of granite porphyry which presents 
certain features very similar to the syenite is that from the area 
just west of Sacandaga Park. A slide shows: 35 per cent ortho- 
clase ; 12 per cent microperthite ; 18 per cent oligoclase to andesine; 
25 per cent quartz; 7 per cent biotite; 2 per cent magnetite; and 1 
per cent zoisite, zircon, apatite and garnet. Mineralogically this 
rock is almost exactly like the more acid syenite except for the sub- 
stitution of biotite for hornblende. The boundary line between the 
granite and syenite here can not be drawn with accuracy because of 
the apparent gradation of the one rock into the other and this fact, 
together with the failure to find any evidence of one of these rocks 
cutting the other, leads to the belief that the granite and syenite are 
of practically the same age and that they are differentiation products 
of the same magma. 

The following analysis of what is regarded-as the most typical 
granite (above described), from one and three-fourths miles north- 
northwest of Northville, has been made for the writer by Professor 
E. W. Morley: 


W. J. Miller, photo 


Granite porphyry showing a typical outcrop with its jointing. 
One-half mile southwest of Sacandaga Park. 
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The norm and place of this rock in the quantitative chemical 
_ Classification are calculated as follows: 
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The potash-soda ratio is such that the rock comes close to sub- 
rang 2, Dellenose. 


Mode calculated from measured sections 


iv! Units Percentage 
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Microperthite....... 1788 19.50 276 4648 18.95 
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According to the old classification this rock is a biotite-granite- 
porphyry while under the new classification it is a biotite-grano- 
phyro-toscanose. 

From the above it is seen that the Northville syenite and granite, 
though in different classes, fall in exactly corresponding orders, 
rangs, and subrangs and this, together with the fact that the syenite 
is close to the Persalane border, shows that these two rocks are 
closely related in the quantitative chemical classification. Thus the 
field relations, examination of thin sections and chemical composi- 
tion of these two rocks, which present such a marked difference in 
appearance, afford practically conclusive proof that they are of the 
same age and represent differentiation products from the same 
magma, the granite representing merely somewhat more salic 
(richer in quartz and feldspar) portions of the cooling magma. 

In the following table the Northville syenite and granite are 
compared with certain other carefully studied Adirondack rocks: 
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I eae erepiende-sycsiie (Adamellose) from 1 mile northwest of Northville. E. W. Morley, 
analyst. 
2 Syenite, gneissoid (Adamellose). Whitehall, N. Y. W. F. Hillebrand, analyst. N. Y. State 
Mus. Bul. 138, p. 45. 
Augite-syenite (Adamellose). Ticonderoga, Essex co. M. K. Adams, analyst. N. Y. State 
Mus. Bul. 138, p. 45. 
Augite-syenite (harzose). 33 miles north of Tupper Lake Junction. E. W. Morley, analyst. 
N. Y. State Mus. Bul. 115, p. 514. 
eee oracle Dorenyty (Toscanose). 1% miles north-northwest of Northville. E. W. Morley, 
analyst. 
eo senile (Toscanose). Little Falls, N. Y. E. W. Morley, analyst. N. Y. State Mus. 
Sirs: De SrA. 
Quartz-syenite (Toscanose). 2% miles south of Willis pond, Altamont, Franklin co. EH. W. 
Morley, analyst. N. Y. State Mus. Bul. 115, p. 514. 
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These analyses represent rocks of the syenite-granite series from 
widely separated places in the Adirondacks and they serve to illus- 
trate the close chemical relationship existing between the rocks of 
the series. Still other analyses may be found in Museum Bul- 
letins 115 and 138. 

Numbers 1, 2, 3, and 4, in the quantitative system, all belong 
in class 2 (Dosalane) and order 4 (Austrare). The first three are 
in rang 2 (Dacase) and subrang 3 (Adamellose) while the fourth 
is in rang 3 (Tonalase) and subrang 3 (Harzose). 

Numbers 5, 6, and 7 are all in class I (Persalane) ; order 4 (Brit- 
tanare) ; rang 2 (Toscanase) ; and subrang 3 (Toscanose). 

Thus, according to the chemical classification, the only important 
difference between the first four and the last three is that of class 
and even this is not always sharp as shown in the cases of the 


Northville syenite and granite. 
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MIXED GNEISSES 

Under this heading are included various gneisses but chiefly more 
or less intimate mixtures of Grenville, syenite, and granite. For 
most part the Grenville appears to predominate but because of 
the presence of so much other rock it is thought best to map these 
mixed gneisses separately. It is often difficult to draw the bound- 
ary lines between these gneisses and the other rocks because any- 
thing like sharp contacts are wholly lacking. The Grenville has 
been much cut up by intrusions of syenite or granite so that small 
masses of good igneous rock and good Grenville often exist in 
close proximity. At times rather clear-cut inclusions of Grenville 
occur within the igneous masses. Again, gneisses are commonly 
seen which could scarcely be called good Grenville nor yet good 
syenite or. granite, but which in every way look like rocks which 
may have resulted from the incorporation, by fusion, of Grenville 
into the molten masses. The more the writer observes these mixed 
gneisses along the western and southern border of the Adiron- 
dacks, the more is he impressed with the very strong evidence in 
favor of assimilation. 

A great variety of gneisses is shown in the area northeast of Batch- 
ellerville. Grenville is present to a greater or less extent throughout 
the area and is at times very pure as, for example, where it forms 
the wall rock of the feldspar mine on the south side or just east 
of the end of the branch road shown on the map. Porphyritic 
granitic looking gneiss is abundant from the mine northward, while 
syenite shows in large exposures one-third of a mile south of the mine. 
South of the branch road gray, rather massive, granitelike gneisses 
are common. 

Due north of Northville the mixed gneiss area, with numerous 
outcrops, affords a fine illustration of intimately associated Gren- 
ville, syenite, and granite. The continuation of this area to the 
west of the river well shows the passage of the mixed gneisses 
into pure syenite through uninterrupted exposures. The Grenville 
generally preponderates but often massive syenitic rocks are present. 
One and one-quarter miles due north of Buell mountain a mass 
(forty or fifty feet across) of typical thin-bedded Grenville quart- 
zite forms a clearly defined inclusion in the syenite. 

In the area west-northwest of Cranberry Creek the Grenville, is 
frequently intimately associated with masses of granite porphyry or 
syenite. The Grenville is often badly twisted and looks like inclu- 
sions or masses more or less melted in with the igneous rock. 
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PEGMATITE DIKES 

Numerous pegmatite dikes have been found cutting through the 
Grenville, syenite, and granite. A few of the larger and more 
accessible ones are located as follows: At the feldspar mine two 
and one-half miles north-northeast of Batchellerville; two miles 
north of Edinburg; two miles northeast of Northville; and about 
two miles west of Sacandaga Park. These dikes are apparently 
all nonmetamorphosed and they cut through the country rock in 
very irregular shaped masses and stringers. A description of the 
pegmatite at the feldspar mine north of Batchellerville will be fairly 
illustrative of the other occurrences. This rock has recently been 
described by Mr E. S. Bastin of the U. S. Geological Survey and 
the following extracts are from his report:1 “ The rock is a granite 
pegmatite which has been worked from two open pits. Quartz 
occurs in pure masses several feet across and also in graphic inter- 
growth with feldspar. The feldspar is light gray microcline, 
finely intergrown with small amounts of albite. It occurs in pure 
masses, the largest four feet across, and the feldspars of some of 
the coarser phases of the graphic granite are three feet across. The 
finer grained parts of the pegmatite contain ‘books’ of muscovite 
oriented in every direction. Biotite is not abundant, but one flat 
crystal observed was four feet long and three feet wide. Beryl, 
of dark blue-green color, translucent to transparent, is moderately 
abundant. The pegmatite for two or three feet next to the contact 
of the pegmatite with the schist at this pit is an irregular or ar- 
borescent intergrowth of quartz and feldspar inclosing some large 
muscovite ‘books.’ The pegmatite is intrusive, with sharp con- 
tacts with a light gray to dark gray quartz-biotite-feldspar gneiss 
of variable character. The contact in some places parallels the 
foliation and in other places cuts sharply across it.” 

Whether the pegmatite is older or younger than the black basic 
dikes below described has not been determined within the quad- 
rangle. However, just beyond the map limits, and in an abandoned 
feldspar mine two and one-half miles west-northwest of Cranberry 
Creek, a pegmatite and a basic (diabase?) dike may be seen in 
sharp vertical contact and the basic rock cuts the pegmatite thus 
proving the greater age of the latter in. this case at least. 


' 1Feldspar Deposits of ae United States, U. S. G. S. Bul. 420. 
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GABBRO AND DIABASE DIKES 


With one or two possible exceptions, these black dike rocks rep- 
resent the latest igneous activity of the district. Some are true 
gabbros while others are diabases. In all, nine of these dikes — 
four west of Northville, four in the vicinity of Batchellerville and 
one at Barkersville — have been noted, but more than likely others 
occur in the woods. The dike at Barkersville is somewhat 
gneissoid and for this reason is rather doubtfully classed with the 
other eight, all of which appear to be entirely devoid of metamor- 
phism. In all cases the rock is hard and fresh, due to the fact that 
the decomposed material has all been removed by ice erosion. 
These basic rocks are certainly younger than the Grenville, syenite, 
or granite since these latter have all been cut by the dikes. Also 
the eight non-metamorphosed dikes were certainly intruded after 
the cessation of the pressure which produced the foliation of the 
Precambric rocks. That they are of Precambric age has not been 
proved within the quadrangle itself, but their close similarity to such 
rocks occurring in the Adirondacks, and the fact that no such 
rocks have been seen cutting the Paleozoic in this part of the State, 
leaves little room for doubt regarding their Precambic apeaiee ne 
gneissic structure of the Barkersville dike suggests that it is older 
than either the nonmetamorphic basic dikes or the pegmatite, but 
its mineral composition is almost precisely like that of the Batchel- 
lerville dikes. 

The variations in these rocks will perhaps be best shown by 
describing several types. A thin section from the dike one mile 
northeast of Batchellerville shows: 60 per cent lath-shaped plagio- 
clase (andesine to labradorite) : 25 per cent hypersthene (faintly 
pleochroic) ; 10 per cent biotite (much changed to chlorite) ; and 5 
per cent magnetite (much changed to leucoxene). This rock is a 
true hypersthene diabase with the ophitic texture beautifully shown. 
The dike is about 400 yards long and of varying width up to 100 
feet. The rock is fine to medium grained, weathers brown on the 
immediate surface, shows no sharp contacts, and strikes parallel 
to the general foliation of the Grenville. In close proximity to 
the dike the Grenville is usually badly twisted, probably due to the 
force of intrusion of the molten rock. The composition of the 
dike at Barkersville is almost exactly like this except for a little 
hornblende and pyrite. 

The dike three-quarters of a mile west-northwest of Northville 
shows about: 50 per cent basic plagioclase; 25 per cent hyper- 
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Dikes of basic rock (norite) cutting hornblende syenite. One 
mile north-northwest of Northville and at the edge of the river. 


GEOLOGY OF THE BROADALBIN QUADRANGLE 25 
sthene; 15 per cent hornblende; 5 per cent biotite; and 5 per cent 
magnetite. This rock is a non-metamorphosed, medium grained 
hypersthene gabbro or norite which, in every way, greatly resembles 
the dike gabbros of the North Creek sheet now being studied by 
the writer and which, in that region, seem to be older than the 
fine grained diabases. 

A slide from the basic dike rock one mile north-northwest of 
Northville contains: 35 per cent plagioclase (labradorite with some 
andesine) ; 15 per cent orthoclase (some with albite twinning) ; 20 
per cent hypersthene (pale green to reddish brown pleochroism) ; 
25 per cent hornblende; 5 per cent magnetite; and a little pyrite 
and zircon. The rock shows a fine grained granitoid texture 
which, because of its unusual composition, should be called a horn- 
blende-orthoclase-hypersthene gabbro or norite. At this locality 
there is not a single dike but rather a number of small branching 
tongues which are beautifully shown in relation to the syenite. 
Some of the branches cut through the syenite very irregularly while 
others are perfectly parallel to the gneissic bands. There is no 
sign of contact metamorphism along the very sharp contacts with 
the greenish gray syenite. 


PALEOZOIC ROCKS 


The Paleozoic formations, which are all of Cambric and Or- 
dovicic ages, occupy about three-fifths of the area of the quadrangle. 
Because of their distinct stratification, fossil content, and lack of 
metamorphism they present sharp contrasts to the Precambric 
rocks. These strata have been little disturbed by folding or tilting 
except near the faults where the dip is often pronounced. Because 
of the faulting the general Paleozoic dip can not be well determined, 
but from Barkersville southward it is something like seventy-five 
or eighty feet per mile southwestward. 


POTSDAM SANDSTONE 


The Potsdam sandstone, which is of upper Cambric age, is the 
oldest Paleozoic formation of the district. It everywhere rests 
upon the Precambric, being separated from the ancient gneisses 
by a profound unconformity. The absence of Lower Cambric 
strata here and their presence along the eastern border of the 
State clearly shows that the Cambric sea encroached upon the land 
from the east. Speaking of the Potsdam sandstone of the Adiron- 
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dack region Cushing says:! “It is thickest on the northeast, thin- 
ning out to disappearance both to the south and west. As, further- 
more, it appears to be the upper beds which persist, and the lower 
ones which disappear in these directions, it seems certain that, so 
far as the immediate region is concerned, the marine invasion came 
on it from the northeast.” This accounts for the fact that, in the 
Broadalbin region, the Potsdam is so thin and represents only the 
upper part of the formation. In Clinton county it is thickest, being 
certainly over one thousand feet. The evidence is clear and con- 
cise that, within the quadrangle, the Potsdam was deposited on a 
fairly uneven surface [see page 51] which accounts for the rapid 
local changes in the strata from place to place. Although the 
formation is widespread under cover of later sediments, the present 
outcrops are limited to a few comparatively small areas as shown 
on the geologic map, 

The base of the Potsdam in the southeastern portion of the 
quadrangle is characterized by a coarse conglomerate of unusual 
interest. The best exhibitions of this basal member are in the 
vicinity of Kimball’s Corners one-half mile northeast of North Gal- 
way. Here are fine exposures of Grenville quartzite and the con- 
glomerate, resting upon the Grenville, shows in large almost con- 
tinuous outcrops for nearly half a mile. The actual contact may 
be seen at one or two points as shown in plate 5: The conglom- 
erate varies in thickness from nothing to eight or ten feet and the 
grayish-white fragments, ranging in size up to two or three feet, are 
often angular so that the term breccia might well be applied. The 
fragments are imbedded in a matrix of sand and are all of quart- 
zite which have been directly derived from the immediately under- 
lying Grenville by wave action. The surface on which the con- 
glomerate was deposited was locally very irregular and the large 
boulders seem to have got into the small depressions along the shore 
as shown by the occurrence of heavy beds of conglomerate either 
side of a little tongue or ridge of Grenville near Kimball’s Corners. 
Only at times is there evidence’ for very crude stratification and 
this, together with the large size and angular character of the 
fragments suggests a rapid deposition of the material. Above the 
conglomerate there is very little sandstone, the succeeding passage 
beds being within a few feet, so that the Potsdam is represented 
nearly altogether by the conglomerate. 

Smaller outcrops of similar conglomerate practically in contact 
with the Grenville occur one-third of a mile southeast of North 


1N. Y. State Mus. Bul. 95, D. 354. 
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Galway and at the edge of the Amsterdam reservoir. A fine ex- 
posure of the coarse conglomerate occurs in the bed of the small 
stream (wrongly placed on the map) one-third of a mile due north 
of Barkersville. Other outcrops are one-quarter of a mile west of 
the last named locality and along the creek one-half mile south- 
west of Barkersville. 

A very similar conglomerate, at the base of the Potsdam, has been 
described by Smyth! as occurring at several points on Wells and 
Grindstone islands in the Thousand Island region. Cushing? has 
also described a coarse conglomerate at the base of the very thick 
Potsdam in Clinton county but there the rock is red and contains 
much comparatively fresh feldspathic material. 

Three-fourths of a mile southwest of Barkersville, and along 
the road, there is a large outcrop of typical Potsdam sandstone 
which is gray, fine-grained, thin-bedded, and frequently ripple- 
marked. In the creek one mile north-northeast of Mosherville 
typical Potsdam sandstone is exposed and though no contact is 
visible the rock doubtless comes against the Hoffman’s Ferry fault. 

An excellent Potsdam section may be seen along the creek at 
Edinburg. The section comprises chiefly typical looking sandstone 
but there are certain notable variations. The lowermost layer ex- 
posed (just below Latcher’s falls) is a hard, gray, guartzitic rock 
which greatly resembles the Grenville. This layer is practically 
in contact with Grenville quartzite which may be seen in a very 
small outcrop about one hundred feet below the falls. In the lower 
portion of the falls there are two distinct beds of sandy conglom- 
erate from one to three feet thick and containing pebbles as much 
as one or two inches in diameter. Between the conglomerate beds 
there is a distinct shaly layer containing the fossil shells of Lingula. 
At the crest of the falls there are two or three thin layers of good 
dolomitic limestone. The thickness of Potsdam below the high- 
way bridge at Edinburg is estimated at from forty to fifty feet 
with a general dip of from two to four degrees to the southeast. 
Just above the bridge about ten feet of typical thin-bedded sand- 
stones are exposed. 

A mile west of Edinburg, and on the same creek, is a large out- 
crop of thin-bedded Potsdam sandstone in actual contact with the 
Grenville. The lowest beds are dark gray, quartzitic, and look 
much like the Grenville. The dip is 15 degrees to the southeast. 

Half a mile east-southeast of Northville are numerous exposures 


1zoth An. Rept. N. Y. State Geologist, 1890, p. 299. 
2N. Y. State Mus. Bul. 95, p. 355- 
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of the sandstone in close proximity to the Precambric. Conglom- 
erate was not observed here but dolomitic and calcitic beds even 
within a few feet of the Precambric are more prominent than at 
Edinburg. The dip varies considerably but is mostly toward the 
southeast and apparently some thirty or forty feet of Potsdam is 
present. The sandstone containing rotten calcareous beds may be 
seen along the road due east of Northville. Typical sandstone 
outcrops one and one-half miles southeast of Northville and also 
in the south end of Gifford valley where the dip is about 4 degrees 
southwestward. 

On Bunker hill the sandstone is finely exposed in a quarry where 
a thickness of about fifteen feet of the rock is shown. Certain 
beds are beautifully ripple-marked and occasionally there are yel- 
lowish to reddish-brown iron stained layers. The dip is 10 degrees 
southeast. 

On Roberts creek, two and one-half miles southwest of Cran- 
berry Creek village, and also three-fourths of a mile due south of 
this locality there are good outcrops of typical thin-bedded Potsdam 
near the Precambric and dipping five degrees to the southwest. 
The thickness is estimated at about forty feet. 

From the above description it is seen that the Potsdam varies in 
thickness from nothing to about fifty feet and that the lithologic 
character changes rapidly in short distances. 


THERESA FORMATION 


The Theresa formation constitutes a perfect transition series be- 
tween the Potsdam sandstone and the Little Falls dolomite. It was 
named by Cushing three years ago in the Thousand Islands region 
and, as modified from its original usage, it now applies only to 
the Potsdam-Little Falls passage beds so commonly present in New 
York. Lithologically the formation consists of alternating beds of 
pure, gray, fine-grained sandstone and bluish-gray, fine-grained, 
dolomitic limestones. The beds are seldom more than a foot thick. 
The sandstone layers bear a remarkable similarity to the underlying 
Potsdam, while the limestone layers are practically indistinguish- 
able from those of the overlying dolomite formation. Cavities, 
lined with calcite and quartz crystals and similar to those of the 
Little Falls formation, are frequently found in the limestone beds. 
The sandstone beds often, and the limestone beds sometimes, show 
cross-bedding and ripple marks. Toward the base of the forma- 


tion the limestone layers are occasionally sandy and contain pebbles 
up to half an inch in diameter. | 
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Potsdam sandstone at Latcher’s falls in the village of Edinburg 
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Downward the Theresa formation is in no sense sharply sepa- 
rated from the Potsdam and no distinct line can be drawn. Even 
in what must certainly be regarded as Potsdam, an occasional thin 
layer of limestone occurs. Upward the transition to the Little Falls 
dolomite is less gradual, the top of the Theresa, within the quad- 
rangle, apparently being marked by a rather massive bed of sand- 
stone of unusual thickness (five feet) and prominence. This sand- 
stone bed, which has heretofore been mistaken for the Potsdam, 
outcrops one-half of a mile south of Mosherville; one-fourth of a 
mile southwest of Parks Mill; one and one-third and two miles west 
and one and one-half miles southwest of Galway ; one-half of a mile 
north-northeast of West Galway; in the northern end of Gifford 
valley, etc. What appear to be small cryptozoon forms, not over 
an inch in diameter, have been noted one-fourth of a mile east of 
North Galway; one mile northwest and one and one-half miles 
southwest of Galway. Oolite has been observed one-fourth of a 
mile east of North Galway and also in drift fragments three-fourths 
of a mile east of Northampton. 

Within the map limits no fossils (except cryptozoon) have been 
found and the relation of these beds to the fossiliferous Hoyt lime- 
stone of the Saratoga region is not exactly known. While it is 
possible that the upper part of the Broadalbin passage beds may 
correspond to the Hoyt limestone of Saratoga, it is certain that the 
Hoyt limestone, as such, does not reach the Broadalbin sheet nor 
do any of its fossils so far as known. In view of these facts the 
writer finds it necessary to class together all the transition beds as 
Theresa and so map them on the Broadalbin sheet. 

No continuous section has been found within the map limits but 
a mile south of East Galway, there is an excellent section showing 
all but the uppermost beds in nearly continuous outcrop down to 
the Potsdam. The thickness is here approximately two hundred 
feet with perfect transition to the Potsdam well shown. Westward 
from this locality to Parks Mill and Mosherville there are many 
outcrops of the Theresa formation. Another excellent display of 
the formation is in the ridge between Galway and the Amsterdam 
reservoir where the lowest beds are not visible but the thickness 
must be nearly two hundred feet. 

According to Ulrich and Cushing’ the Hoyt limestone, close to 
one hundred feet thick near Saratoga, is regarded as a basal phase 
of the Little Falls dolomite and the Theresa (passage) beds are 
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there a little over fifty feet thick. On this basis the passage beds 
rapidly thicken westward to two hundred feet on the Broadalbin 
sheet. If, however, we regard the Hoyt limestone as an upper 
phase of the passage series, and this is a very possible view since 
Ulrich and Cushing say that the same trilobite fauna ranges through 
both the Hoyt and the Theresa, the strata between the Potsdam and 
Little Falls show an increased thickness of only fifty feet westward 
to the Broadalbin sheet. 

In the vicinity of North Galway there are many good outcrops of 
the Theresa formation and this locality is of special interest be- 
cause there the passage beds may be seen resting directly upon 
the Precambric. Three-fourths of a mile northeast of North Gal- 
way dolomitic limestone beds, with occasional small quartz pebbles, 
are practically in contact with the Grenville while two hundred 
yards west of this a two foot layer of sandstone occurs very close 
to the Grenville. It is clear that the Potsdam is not present here 
and that the passage beds rest directly upon the Precambric. The 
significance of this overlap is discussed on page 51. 

Along the road just east of North Galway the section is as 
follows : : 

Feet 
1. Oolitic and cryptozoon limestone beds 
14. Alternating dolomitic limestone and sandstone beds 
7. Interval— but doubtless alternating limestone and sandstone 
3. Thin-bedded sandstone, rather calcareous 
25. Dolomitic limestone, sometimes sandy to pebbly 
Potsdam conglomerate not exposed and very thin if present 
Precambric Grenville quartzite 


Between Northampton and West Galway the line separating the 
Theresa and Little Falls formations is difficult to draw because of 
heavy drift. One mile south-southeast of Northville there are large 
exposures of typical passage beds. Near Edinburg no outcrops | 
were noted but, judging by the distribution of Potsdam and dolo- 
mite ledges and the drift fragments, the Theresa formation must _ 
swing around something as shown on the geologic map. In Gif- 
ford’s valley upper beds of the formation are well exposed, espe- 
cially along the road by Mr Gifford’s house, where the heavy bed of 
sandstone and immediately overlying dolomite are shown. Two 
miles north-northwest of Cranberry Creek a small area of these 
rocks comes against the Noses fault. One and one-half mites 
northeast of Mayfield, and along Roberts creek, the formation is 
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pretty well exposed and the transition character of the beds is 


shown. The dip is from 3 to 5 degrees southwestward and the 
thickness is estimated at 150 feet. 


LITTLE FALLS DOLOMITE 


Of the Paleozoic formations, the Little Falls dolomite (upper 
Cambric) is the most prominent and widespread within the quad- 
rangle. With certain minor exceptions the formation presents a 
remarkably uniform character throughout. Typically the rock is 
pale bluish-gray, fine-grained, crystalline, dolomitic limestone, which 
when freshly broken exhibits a glimmering surface. The rock is 
often rather arenaceous and in a few cases a pale pink tint has been 
noted. The weathered surface is generally light gray to pale buff 
in color. The rock is distinctly bedded, the layers ranging in thick- 
ness from less than an inch to eighteen inches, with a usual thick- 
ness of six to twelve inches. A striking feature, which may nearly 
always be observed in the outcrops, is the occurrence of cavities 
lined with quartz crystals and frequently accompanied by dolomite 
or calcite crystals. The quartz crystals, remarkable for clearness 
and perfection of form, are popularly but erroneously called 
diamonds. 

A rather persistent feature of the dolomite is the presence of 
angular chert fragments about twenty to forty feet above the base 
of the formation. This chert is sometimes white and sometimes 
dark colored and is often a prominent constituent of the rock 
through a thickness of several feet. Some of the localities where 
the chert is well shown are: in the creek at Parks Mill and on the -, 
hillside just to the south; two-thirds of a mile west of Galway ; one 
mile east-northeast of Mayfield; on the west side of Bunker hill; 
two miles northwest of Cranberry Creek; just southeast of North- 
- ville; in the north end of Gifford valley; on the river two miles 
south-southeast of Northville; and two and one-half miles north of 
Batchellerville. 

A mile east, as well as a mile and a half southwest, of Galway 
several feet of thin calcareous, sandy shaly beds have been noted 
near the summit of the formation and these are probably the same 
as similar beds described in other sections of the lower Mohawk 
valley. 

Since no complete section of the Little Falls dolomite is exposed 
within the map limits the thickness can only be approximated. 
Eastward from Galway the dip and extent of the formation appear 
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to indicate a thickness of at least 200 feet. Northeastward from 
Mayfield there is a thickness of 160 feet with neither top nor 
bottom shown. Thus the thickness is practically the same as for 
the region around Saratoga (if the Hoyt limestone be excluded). 

Among the many excellent outcrops in the region are the follow- 
ing: northeastward from Mayfield; the vicinity of ‘Cranberry 
Creek; two miles north-northwest of Cranberry Creek; the 
west side of Bunker hill; in Gifford valley; just southeast, 
and two miles south-southeast, of Northville; two and one- 
half miles north, and one and one-half miles southwest, of Batch- 
ellerville; at Northampton and one mile northward; at Union Mills 
and one mile south-southeastward; three-fourths of a mile west, 
and two and two and one-half miles east, of Broadalbin: at several 
points between Perth and West Galway; on the road east of West 
Galway; and at many places within the dolomite areas around 
Galway. 

An important feature of the dolomite formation is the existence 
of a distinct erosion surface at its summit. Within the quad- 
rangle, with one or two possible slight exceptions, the Tribes Hill 
limestone is absent and the Black River-Trenton limestone (gener- 
ally the Lowville) everywhere rests upon the eroded surface of the 
dolomite. Near Rock City Falls (Saratoga sheet) such Ordovicic 
(Black River) limestone clearly rests upon an eroded surface of 
the dolomite. One and one-half miles southwest, and one mile 
south, of Galway similar phenomena may be observed and, at the 
first named place, a few pieces of the dolomite aré included in 
the overlying limestone. Along Kennyetto creek, two miles east 
of Broadalbin, the Trenton-Lowville is practically in contact with 
the dolomite and the very perceptible dip of both formations to the 
west shows clearly that the Trenton-Lowville occupies a depression 
in the surface of the dolomite. Three-fourths of a mile east of 
Mayfield and also at Kegg’s quarry (just east of Cranberry Creek) 
the Lowville is practically in contact with the dolomite although at 


the latter place a slight touch of the Tribes Hill limestone may be 
present. 


TRIBES HILL LIMESTONE 


The Tribes Hill limestone as recently named by Ulrich and 
Cushing! comprises essentially the “ fucoidal beds ” 
in the Mohawk valley and is to be correlated with 
tion of the Beekmantown of the Cham 


so long known 
the lower por- 
plain valley. According to 
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these authors the old Beekmantown or Calciferous of the Mohawk 
valley should be divided into a lower mass of Little Falls dolomite 
(Upper Cambric) and an upper mass of Tribes Hill limestone 
(Ordovicic),. the two being separated by a distinct unconformity. 

This Tribes Hill limestone, which attains a thickness of 168 feet 
at Cranesville on the Mohawk river, is almost, if not entirely, 
absent from the Broadalbin sheet. Just off the map, and close to 
the Haines quarry, one and one-half miles north of Mayfield, there 
are a few feet of bluish-gray, fine-grained, thin-bedded, fucoidal 
layers clearly underlying the Black River-Trenton limestone near 
the quarry. These fucoidal layers the writer regards as Tribes 
Hill. Near Kegg’s quarry, one-half mile east of Cranberry Creek, 
the Lowville is almost in contact with the dolomite. The quarry 
itself was filled with water at the time of the writer’s visit but speci- 
mens of the gasteropod (Ophileta) so common to the Tribes Hill 
formation were found in limestone fragments about the quarry and 
this strongly suggests the presence of a touch of the Tribes Hill 
here. Along the creek, two miles east of Broadalbin, the Lowville 

*is almost in contact with the dolomite so that very little, if any, 
Tribes Hill comes in here. In other parts of the quadrangle there 
is no positive evidence of the occurrence of Tribes Hill limestone. 

The unconformity between the Little Falls and the Tribes Hill 
in the Mohawk valley is of considerable consequence because it 
shows that the Cambric period in this part of the State, at least, 
closed with the land above water and undergoing erosion. Again, 
Ulrich and Cushing have shown that the summit of the Tribes Hill 
in the Mohawk valley is also marked by an eroded surface thus 
producing an unconformity between the Tribes Hill and the over- 
lying Black River-Trenton. Thus the Chazy is absent from this 

part of the State and during Chazy time the land must have been 
above water and suffering erosion. This fact is especially signifi- 

‘cant with reference to the Broadalbin sheet because the Tribes Hill, 

‘though doubtless originally present in considerable amount, has 
been almost, if not completely, removed during this erosion period 
so that with the inauguration of Black River-Trenton time those 
limestones were deposited directly upon the Little Falls dolomite. 


BLACK RIVFR-TRENTON LIMESTONES 

As a result of recent changes in the nomenclature of the Lower 
“Paleozoic formations of northern New York, the term “ Black 
River” is no longer applied to a single limestone formation but 
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rather to a group of three formations. The Black River group, as 
now recognized by the Survey, comprises the Lowville, Watertown, 
and Amsterdam limestones and of these only the Lowville and 
Amsterdam limestones appear to be present in the lower Mohawk 
valley. The missing Watertown corresponds to the well known 
Black River limestone of the Black River valley. Because of the 
thinness and small areal extent of the Black River-Trenton lime- 
stones they are shown together on the accompanying geologic map. 

Lowville limestone. The Lowville (former “ Birdseye’) 
formation is commonly present within the map limits, but it 1s never 
more than a few feet thick. The following description of this 
limestone by Darton! for the Mohawk valley well applies to the 
Broadalbin district: “The Birdseye is in greater part an im- 
palpably fine-grained, light dove-colored limestone more or less 
filled with dark-colored, vertical, columnar fucoidal stems. It 
weathers to white or a light ash gray tint, which is an especially 
characteristic feature. Owing to its very fine grain and compact 
structure its fracture is smooth or conchoidal and the texture of 
the rock is rather brittle. The ends of the dark fucoidal stems 
which are spotted over the surface of the bedding planes resemble 
birds’ eyes, and from this feature the [old] name of the formation 
is [was] derived. It is in moderately heavy, regular beds and has 
a vertical cleavage [jointing].”” The so-called fucoidal stems have, 
in recent years, been referred to the genus Tetradium of the 
branching corals. Within the map limits these stems are replaced 
either by calcite or sandy clay and are not always present. 

The Lowville is well exposed at two points on Kennyetto creek 
two miles east of Broadalbin where a few feet of the typical rock 
may be seen in layers less than a foot thick and containing rather 
imperfect coral stems. In the vicinity of Kegg’s quarry, east of 
Cranberry Creek, the rock is well developed showing a thickness 
of a few feet of dove-colored, very compact limestone with many 
large, yellowish, vertical coral stems. Near the limekiln these beds 
are seen to alternate with dolomitic beds which bear a close resem- 
blance to the Little Falls dolomite. Similar alternating beds are 
also shown close to the map edge east of Mayfield. Along the 
eastern border of the Black River-Trenton area at Galway the Low- 
ville is thinly present but the exposures are not so good. Ina 
quarry beyond the map limit and two miles south-southeast of 
Perth several feet of typical Lowville, beds are exposed. 

The Lowville is always thin (generally under ten feet) in the 
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lower Mohawk valley and is sometimes absent altogether, as at 
Canajoharie. Around Little Falls the thickness is from twenty to 
_-twenty-five feet, while in the Black river valley it shows a thickness 
of fifty or sixty feet and is always present and characteristically 
developed. 

Amsterdam limestone. The Amsterdam limestone, though gen- 
erally under ten feet in thickness, appears to be very persistent over 
the region and is usually easily recognizable both faunally and 
lithologically. It comprises chiefly the pure, massive, gray, crystal- 
line limestone which has been so much quarried in the district and 
which directly underlies the very typical Trenton. This massive 
limestone apparently continues eastward across the Saratoga sheet 
and to Glens Falls where it is quarried as marble. The relation 
to the Trenton is finely shown in Christie’s quarry (at the map 
edge) one-half of a mile east of Mayfield where three feet of heavy 
bedded Amsterdam limestone is in contact with the Trenton. In 
the Haines quarry (off the map) north of Mayfield fine large speci- 
mens of the characteristic columnar coral (Columnaria 
alveolata) occur in the Amsterdam limestone. 

Within the quadrangle good outcrops of the Amsterdam occur 
along the fault east of Mayfield; in quarries one and three-fourths 
miles southwest, three-fourths of a mile east, and two miles north- 
northeast of Cranberry Creek; in a quarry two miles east of Broad- 
albin; one-fourth of a mile and one and two-thirds miles east, one 
mile south, and one and one-half miles southwest of Galway. At 
most of these places the overlying Trenton is shown. At the locali- 
ties east of Cranberry Creek and Broadalbin the cup coral (Strep- 
telasma) has been noted in the formation. 

Trenton limestone. This formation, which is clearly of lower 
Trenton age, is easily recognizable by its lithologic character and 
the abundance of its characteristic fossils. It always consists of 
dark, thin-bedded, irregular, compact limestones with distinct shale 
partings. The Trenton outcrops at all the localities above cited 
for the Amsterdam limestone. In addition to these there is an 
excellent exposure of about fifteen feet of Trenton along the creek 
at North Broadalbin which is a fine place for collecting fossils. 
Also in Christie’s quarry, at the map edge east of Mayfield, there 
is an excellent exposure showing three feet of Amsterdam lime- 
stone capped by twelve feet of dark, thin-bedded Trenton with 
distinct shale partings and here, too, is a good place for fossil 


collecting. 
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The Trenton attains a maximum thickness of at least twenty 
feet with the summit not present as shown in the quarry one and 
two-third miles east of Galway. The contact with the overlying 
shale is nowhere visible so that any accurate determination of thick- 
ness can not be made. 

Among the fossils noted in the Trenton limestone of the area are: 
the coral— Monticulipora (Prasopora) lycoperdon 
(Say); crinoid segments; bryozoa; brachiopods —Orthis 
(Dalmanella) testudinaria (Dalman) and Rafines- 
quina alternata (Con.) Hall and Clarke; gastropod — 
Murchisonia bellicincta (Hall) ; and the arthropod — 
Trinucleus concentricus (Eaton). 

In the Black River-Trenton area south of Broadalbin it is im- 
possible to accurately place the boundary lines because of heavy 
drift deposits, but this limestone is certainly present here between 
the Little Falls dolomite on the east and the Canajoharie shale on 
the west. Along the creek one-half mile north of Vail Mills frag- 
ments of Lowville in the drift show nearness to rock in place and 
in the quarry two miles south-southeast of Perth the rock is 
exposed. 


CANAJOHARIE SHALE 


The shales of the lower Mohawk valley have recently been care- 
fully studied by Doctor Ruedemann of the New York Survey and 
certain important results which have been obtained will be pub- 
lished in a forthcoming paper. Doctor Ruedemann has very kindly 
given the writer advanced statements regarding the shales of the 
Amsterdam-Broadalbin region and in a letter dated November 16, 
1910 he says: “ The real Utica shale is in the lower Mohawk valley 
underlain by about three hundred feet of black shale that has a 
different fauna and belongs with the uppermost Trenton. This 
shale I propose to call from its best outcrop the Canajoharie shale.” 
Heretofore all of the black shale of this region has been called 
Utica. The shales of the southwestern portion of the Broadalbin 
sheet, which rest directly upon Lower Trenton limestone, are cer- 
tainly of Canajoharie age. 

The formation consists of dark gray to black, fine-grained, thin 
and straight bedded shales usually rather calcareous, especially 
toward the base. The dark color is due to the presence of finely 
divided and Partially decomposed organic matter, though nothing 
like a workable coal bed is known to exist in the formation 
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On the geologic map the only Canajoharie shale area extends 
from North Broadalbin westward to the vicinity of Munsonville 
and thence southward to the map corner and represents the north- 
eastern extension of the great shale area around Amsterdam and 
Gloversville. South of Vail Mills and in the vicinity of Munsonville 
no outcrops occur because of heavy drift covering, but the presence 
of underlying shale is proved by the numerous shale fragments in 
the drift. : 

Good exposures have been found in the creek just east of May- 

field station; on Kennyetto creek one mile west, one mile north- 
west, and two miles north of Broadalbin; three miles west-southwest 
of Broadalbin; at the lower road crossing on Beaver creek; and 
in the creek just west of North Broadalbin. A mile south of North 
Broadalbin the Canajoharie and Trenton are almost in contact but 
the exposures are poor. Along Kennyetto creek, west of Broadal- 
bin, the shale beds are strongly disturbed and show dips up to 25 
or 30 degrees in varying directions. This disturbance is doubtless 
. due to proximity to the Broadalbin fault. 
- Nothing like a complete section occurs within the quadrangle 
so that the thickness of the formation can not be accurately deter- 
mined. The summit is nowhere present, but judging by the dip 
and relation to the other formations there are probably at least 
one hundred feet of the shales here. 

Graptolites are common near the base of the formation, especially 
along the creek just east of Mayfield station. 


UTICA SHALE 


The one small area of Utica shale is shown near the southeast 
corner of the geologic map. Lithologically the Canajoharie and 
‘Utica shales are indistinguishable but the recent work of Doctor 
~Ruedemann shows an important faunal distinction based largely 
upon the graptolites. The thickness of the Utica, within the map 
limits, can not be determined because only the upper portion is 
present and this is practically in contact with the overlying Frank- 
fort. The small area of the map is merely a tongue of the great 
shale area extending for miles eastward. Good exposures occur 
along the small creek a mile east of Galway. The shale mass here 
lies against Galway fault no. 1 and close to the fault the strata 
dip from 25° to 30° southeastward and away from the fault due 
to the updrag as a result of the displacement. 
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FRANKFORT SHALE 


The Frankfort formation is represented by a single small area 
on the geologic map and this at the extreme southeast corner where 
it is sharply faulted against the Little Falls dolomite. The forma- 
tion consists of alternating thin beds of shale and- sandstone, the 
shale bearing a close resemblance to the Utica and the sandstone 
layers being dark gray, fine grained and weathering to yellowish- 
brown. A yellow sandy clay soil is characteristic of the Frankfort 
area. There is no sharp line of demarkation between the Utica 
and Frankfort but, in passing upward, the beginning of the sandy 
layers is taken to mark the base of the Frankfort. Doctor Ruede- 
mann states, in a letter to the writer, that the Frankfort which 
shows a thickness of about three hundred feet at its type locality 
swells to a thickness of fifteen hundred feet or over in the lower 
Mohawk valley. 


FAULTS 

The Broadalbin quadrangle is of unusual interest because of the 
number of well-defined faults. They belong to the well-known 
series of the Mohawk valley although several of the faults within 
the quadrangle are here described for the first time. All are of 
the normal or gravity type with displacements usually ranging from 
about one hundred feet to over fifteen hundred feet. -Sofan as 
can be determined the hade is always very steep if not vertical and 
with but two or three exceptions the strike is north-northeast. 
The topography of the district is largely dependent upon the fault- 
ing. The age of the faults is not precisely known but they are 
usually considered to have been formed during the great Appa- 
lachian revolution which so profoundly affected the physiography 
of the eastern United States, producing the Appalachian mountains 


and causing a general uplift, above sea level, of the Paleozoic sedi- 
ments in New York State. 


THE NOSES FAULT 


From the standpoint of both length and amount of displacement 
this is one of the two greatest Mohawk valley faults. Where it 
crosses the Mohawk river, near Yosts or about five miles below 
Canajoharie, a picturesque gorge has been cut through the uplifted 
Little Falls dolomite. The sharp high cliffs along the fault and 
on opposite sides of the river have given rise to the name “ Noses.” 
According to the measurements of Prosser and Cumings! the thick- 
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Plate 7 


W. J. Miller, photo 


A portion of the “ Noses” fault scarp as shown by Buell mountain two and 
one-half miles west of Northville. The Little Falls dolomite, lying at 800 feet, is 
sharply faulted against the syenite of the mountain which rises to 2020 feet. View 
taken from the south end of Gifford valley. 
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ness of the formations at this point shows that the displacement is 
at least five hundred feet. The fault line is not straight but its 
general course is northward to northwestward from the Mohawk 
river to where it cuts across the northwestern corner of the Broad- 
albin quadrangle. This fault has been traced for a distance of at 
least thirty miles. 

The Noses fault enters the sheet two and one-half miles north- 
northeast of Mayfield from which point it strikes north-northeast 
along a fairly straight line through Gifford’s valley and thence off 
the map. The upthrow side is on the west. Because of heavy 
drift piled against the fault scarp the fault plane is at no point 
visible, but the line of fracture can be pretty accurately traced. 
Every evidence points to a very steep if not vertical fault plane. 
A good idea of the amount of displacement may be obtained in 
Gifford’s valley where the base of the Little Falls dolomite is 
sharply faulted against the Precambric under Buell mountain. Lhe 
base of the dolomite here lies at an elevation of 800 feet, but there 
are something like 200 feet of Paleozoics below the dolomite so 
that the Precambric surface is about 600 feet above sea level. 
On top of Buell mountain the Precambric lies at 2020 feet which 
makes a difference of 1420 feet in elevation of the Precambric 
on opposite sides of the fault, all due to faulting. If we add the 
unknown thickness of Precambric eroded from the mountain 
top since the faulting occurred we get a total displacement of 
the fault here of at least 1500 feet. The dolomite beds dip toward 
the fault plane at angles of from five to twenty degrees and this 
is quite the reverse of the updrag effect in the shales along this 
fault west of Johnstown as well as along most of the Mohawk 
valley faults. A small but very distinct fracture, which appears 
to be a branch of the main fault, runs through Gifford valley. 
This fault is clearly traceable by means of the topography and by the 
precciated zone, and although its throw could not be exactly deter- 
mined, it is probably not over fifty feet. It downthrows to the 
east. 

The presence of this little outlier of Paleozoics in Gifford valley 
is due to the fact that the sediments have been sharply faulted 
against the base of the mountain and have thus been protected 
against entire removal by erosion since the faulting. 

On the divide, about a mile south of Gifford valley, the throw 
of the Noses fault has diminished by two or three hundred feet. 
Two miles south of the valley a small wedge of the Theresa forma- 
tion lies against the fault plane. West of Cranberry Creek the 
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base of the dolomite comes against the fault at about 800 feet ele- 
vation which means that the Precambric rock surface on the east 
side of the fault lies at an altitude of something like 600 feet. But 
the Precambric just west rises to 2140 feet so that the amount of 
displacement is here at least 1540 feet. 


JACKSON CREEK FAULT 


One and one-half miles west-northwest of Cranberry Creek a 
fault, apparently a branch of the Noses fault, strikes southwest 
through the Precambric and has its upthrow side on the west. It 
has been traced for two miles as a distinct topographic feature 
and by occasional outcrops of brecciated Grenville. Such brecciated 
Grenville is beautifully exhibited where the fault runs parallel to 
the private road near the map edge. This fault probably joins the 
Noses fault to the east of Jackson summit on the Gloversville sheet. 
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Fig. 6 Northeast-southwest Section from a point one mile east-northeast 


to a point one and one-half miles due north of Mayfield Manin 


ROBERTS CREEK FAULT f 


One and one-half miles west of Cranberry Creek another dis- 
tinct fracture branches off the Noses fault. It strikes a little east 
of south and can be traced for about two miles after which its 
course 1s uncertain. The upthrow side is on the west which ac- 
counts for the presence here of the tongue of Grenville gneiss 
extending out from the main Precambric area. Potsdam sand- 
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stone rests upon the Grenville on the west side and this is followed 
by the Theresa formation which, on the Gloversville sheet, is fol- 
lowed in regular order by the Little Falls dolomite, Black River- 
Trenton limestone, and Canajoharie shale. These strata all show 
a dip of several degrees westward due to the faulting. On the 
downthrow side a wedge of Black River-Trenton limestone is 
faulted against the Grenville, this limestone in turn being followed 
in regular order (downward) by the Little Falls dolomite and 
Theresa formation. The displacement, where the section (fig. 6) 
crosses the fault, is about four hundred feet. 


SACANDAGA PARK FAULT 


This, the most important branch of the Noses fault within the 
quadrangle, leaves the main line of fracture at a point about one 
and one-half miles southwest of Sacandaga Park. The place of 
divergence is wholly obscured by drift but the fault, which strikes 
north-northeast, is readily traceable along the eastern foot of the 
ridge of porphyritic granite at Sacandaga Park, thence through 
the western edge of Northville and along the eastern foot of the 
high hills north of Northville. The upthrow side on the west con: 
sists wholly of the various Precambric formations as shown on the 
map. The downthrow side, so far as can be determined, consists 
of Little Falls dolomite, but heavy drift completely conceals all 
Paleozoic rocks near the fault. The nearest outcrops are dolomite, 
such as those on the western side of Bunker hill (along the rail- 
road) and in the little creek at the southeast edge of Northville. 
The best evidence to show the character of the rock on the down- 
throw side close to the fault comes from a deep well along the 
river at the west edge of Northville. This well was drilled to a 
depth of several hundred feet and the first rock struck is reported 
to have been a limestone which is doubtless the Little Falls dolomite. 
The displacement of the fault has not been accurately determined, 
but, comparing the altitudes of the Precambric rock on opposite 
sides, it must be at least five or six hundred feet. 


MAYFIELD FAULT 


This is a small fracture which can be distinctly traced from a 
point just northeast of Mayfield for one and one-half miles along 
a north 70° east strike. It probably passes through the northern 
part of Mayfield village but is there drift covered. The fault plane 
‘is almost vertical and the scarp is much more clearly shown in the 
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field than on the map. The upthrow side is on the north and con- 
sists of Little Falls dolomite which, near the fault, contains white 
chert and is more or less broken. Dolomite also makes up the 
downthrow side except for a long narrow wedge of Trenton lime- 
stone with more or less Lowville limestone. This limestone wedge, 
which is never over seventy-five yards wide, is badly broken and 
shows varying dips. The Little Falls dolomite here shows a thick- 
ness of about one hundred and fifty feet and, at the map edge, the 
Trenton is sharply faulted against its base so that the displacement 
is approximately one hundred and fifty feet. This fault seems to 
cross the Roberts creek fault at right angles near the railroad but 
the relations are here wholly uncertain because of heavy drift. 


CRANBERRY CREEK FAULT 


This interesting dislocation runs nearly parallel to the Noses 
fault, the writer having traced it with considerable certainty along 
a north-northeast strike from a point about one mile north-north- 
east of Mayfield, past the village of Cranberry Creek, to a point 
about one and one-half miles south of Sacandaga Park. Its 
northern extremity is obscured by drift. Between Cranberry Creek 
and Mayfield the relations are somewhat complicated because of 
the Roberts creek cross fault which causes the upthrow side to 
be now on one side and now ‘on the other, due to tilting of the 
strata during the adjustment of the earth blocks and we have here 
a fine illustration of pivotal faulting. 

One mile north-northeast of Mayfield the upthrow is on the east 
with lower Little Falls dolomite (containing chert) faulted against 
upper dolomite. Fault breccia is here shown and the throw of the 
fault must be something over one hundred feet. A mile farther 
northwestward the dolomite comes against the Grenville so that 
here the upthrow side is on the west with an amount of throw prob- 
ably in the neighborhood of two hundred feet. Just after cross- 
ing the Roberts creek fault the relation is again changed and the 
upthrow is on the east because of the wedge of Black River-Trenton 
on the west side. Where the fault crosses Jackson creek the rela- 
tion changes again so that the upthrow side is on the west. This 
is shown by the small area of the Theresa formation. From here’ 
northward the upthrow continues on the west. Where the fault 
crosses Cranberry creek the strata are disturbed and good ex- 
Posures of the cherty beds of the lower Little Falls dolomite are 
seen on the upthrow side. From a point about a mile north of 


GEOLOGY OF THE BROADALBIN QUADRANGLE 43 


Cranberry Creek village the fault is clearly traceable as a topo- 
graphic feature and by frequent outcrops of fault breccia. On 
the west side of Bunker hill a small mass of Trenton limestone is 
faulted against lower (cherty) beds of the dolomite so that the 
amount of displacement is here approximately represented by the 
thickness of the dolomite formation or about two hundred feet. 


NORTHVILLE FAULT 


This fault passes through the depression just east of the village 
of Northville. Its strike is nearly north and south and the upthrow 
side is clearly on the east. The relations are well shown at only 
one point and this is along the creek at the southeastern edge of 
the village. Here are exposed about twenty-five feet of hori- 
zontal, cherty Little Falls beds, the rocks being considerably broken 
or brecciated. Within two hundred yards eastward and on the 
hillside are large outcrops of Precambric. Immediately to the 
north and to the south of these Precambric ledges, Potsdam sand- 
stone outcrops close to the fault on the upthrow side. Three- 
fourths of a mile south of these Precambric ledges the Theresa 
formation is well shown on the upthrow side. 

This fault probably connects with the Sacandaga Park fault in 
the depression north of Northville but the relations are wholly ob- 
scured by drift. The amount of the dislocation at the southeast 
edge of the village is probably about two hundred feet since the 
lower dolomite is there faulted against the Precambric. 


BUNKER HILL FAULT 


This fault, showing a strike of north 40° east, passes across the 
top of Bunker hill and has its upthrow side on the east. Where it 
crosses the road on the hill, Potsdam sandstone is exposed in a large 
quarry and shows a dip of 10° toward the southeast. To the 
east and south of the quarry no outcrops were found but the pas- 
sage beds of the Theresa formation are thought to come in as shown 
on the map. Within a few hundred yards to the west of the quarry 
upper dolomite and Trenton limestone are exposed. Since the 
Potsdam is brought up to the level of the Trenton, the amount 
of displacement must be measured by the combined thickness of 
the Little Falls and Theresa formations which here are approxi- 
mately three hundred feet. This fault is probably only a south- 
ward extension of the Northville fault but the utter lack of out- 
crops across the river makes it inipossible to positively connect 
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the two. Southwest of Bunker hill the course is purely conjectural 
but it may connect with the Cranberry Creek fault as shown on 
the map. 


BATCHELLERVILLE FAULT 


The Batchellerville fault is here described for the first time, and 
considering the boldness of topographic form due to the faulting 
it is not a little surprising that earlier observers have not called 
attention to it. From the standpoint of amount of displacement, 
and possibly also of length, this fault takes rank as one of the 
greatest along the southern border of the Adirondacks. The up- 
throw side is on the east and this is of particular interest because 
we have here by far the greatest of the few Mohawk valley faults 
which show upthrow on the east side. 

From a point two and one-half miles southeast of Northampton 
the fault is clearly traceable northward along the base of Bald 
Bluff where it gradually changes strike to the north-northeast and 
then passes on a nearly straight line along the base of the mountain 
through Batchellerville and to the map limit. The northern ex- 
tension of the fault has not been investigated but it certainly runs © 
some two or three miles beyond the map. The southern extremity 
of the fault is completely drift covered so that the relations there 
are not well shown. In spite of the fact that the actual fault plane 
is everywhere talus or drift Covered it can be pretty accurately 
mapped. 

Except for a small area to the north, the upthrow side consists 
of a great block of Grenville gneiss which everywhere dips at angles 
of from 15° to 30° away from the fault. Close to the fault 
on the downthrow side, east of N orthampton, there are no actual 
outcrops but the numerous drift fragments make it quite certain 
that the Theresa transition beds are present as shown on the map. 
From Bald Bluff northward all the available evidence points to the 
presence of Little Falls dolomite on the immediate downthrow side 
except possibly near Batchellerville where the Potsdam or passage 
beds from the vicinity of Edinburg may reach across the river. 
The dolomite, which outcrops at several places along the western 
side of the river, always dips at a low angle toward the fault. On 
the mountain side, just above the feldspar mine (two and one-half 
miles north-northeast of Batchellerville) fault breccia indicates 
minor fracturing which most likely accompanied the major faulting. 

The amount of dislocation may be fairly well determined by 
comparing the altitude of the Precambric on each side of the fault. 
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The crest of the Grenville fault block, between Bald Bluff and 
Batchellerville, rises to eighteen hundred feet or over within a mile 
of the fault. On the downthrow side the Little Falls dolomite 
lies at an altitude of seven hundred feet but the Precambric is 
buried under the Potsdam and Theresa formations and a part of 
the dolomite. The thickness of these formations here is not exactly 
known but to say that the Precambric near the fault is buried three 
hundred feet is approximately correct. This means that the Pre- 
cambric on the downthrow side is now at an altitude of four hun- 
dred feet or fourteen hundred feet lower than that on the upthrow 
side. Thus if we allow for even a small amount of erosion along 
the crest of the fault-block, the displacement is in the neighbor- 
hood of fifteen hundred feet. 

A feature of interest in connection with this fault is the rapid 
diminution of throw along the southern portion. On the western 
side of Bald Bluff the throw reaches nearly its maximum, while, in 
spite of the heavy drift, it is certain that the fault has completely 
disappeared within two or three miles southward. 


EDINBURG FAULTS 


The faults here described are named from the fact that they 
occur in the town of Edinburg and near the village of the same 
name. The writer is indebted to Mr J. W. Latcher of Edinburg 
for assistance in locating certain important outcrops in this vicinity. 
That at least two dislocations occur approximately as shown on the 
map is quite certain, but very accurate work is impossible because 
of the deep drift and scarcity of exposures. 

Of these two faults the more prominent one follows along the 
eastern base of Fraker mountain (Stony Creek sheet) and thence 
strikes nearly southwest to cross Butler creek about one mile west 
of Edinburg. Farther southward the region is heavily drift cov- 
ered. North of Fraker mountain the fault has not been studied. 
The upthrow side is on the west and the Grenville, in great ledges, 
forms a pretty distinct fault-scarp. Heavy drift almost completely 
conceals the downthrow side but the rock appears to be chiefly Little 
Falls dolomite. A good dolomite outcrop-occurs just below the 
road crossing on a little creek near the map edge and two and one- 
half miles north-northeast of Edinburg. This rock dips slightly 
eastward and is within one-third of a mile of the fault at the base 
of Fraker mountain. The thickness of the Paleozoics here is prob- 
ably in the neighborhood of two hundred feet which means that the 
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Precambric surface lies at about five hundred feet. The Precam- 
bric on the west side (Fraker mountain) of the fault rises to over 
fifteen hundred feet so that, disregarding subsequent erosion, the 
amount of displacement near the map edge is approximately one 
thousand feet. Dolomite was formerly exposed near the road one 
mile northeast of Edinburg. Black shale fragments may be seen 
along the road one-half mile north of Edinburg and this suggests 
that shale may now exist under cover of the drift or a small shale 
mass may have been completely removed by ice erosion. 

The second and much smaller fault passes just north of Edin- 
burg and strikes a little to the north of east. Its exact location 
and relations are rather obscure, except that the upthrow side 
is on the south and at the village are excellent exposures of Pots- 
dam sandstone dipping toward the southeast. 


HOFFMAN'S FERRY FAULT 

This has long been known as one of the greatest Mohawk valley 
faults and as usual the upthrow is on the west. Just north of 
Hoffman’s Ferry (on the Mohawk river) the displacement is esti- 
mated at 1300 feet by Cumings! and at 1600 feet by Prosser.? 

Where this fault enters the Broadalbin quadrangle, one and 
three-fourths miles southwest of Galway, Black River-Trenton 
limestone may be seen sharply faulted against the upper portion of 
the Theresa formation and the amount of displacement is esti- 
mated at two hundred and fifty feet. The limestone is in the form 
of a narrow wedge crowded against the fault plane and showing 
varying dips. One-half of a mile west-northwest of Galway lower 
dolomite beds containing chert are faulted against lower beds of 
the Theresa formation and the displacement is about equal to the 
height of the hill here, or two hundred feet. East of North Galway 
the dolomite comes against the Precambric so that the displacement 
is about two hundred and fifty feet. [See fig. 7.] The occurrence 
of the small separated masses of Precambric against the fault in 
this vicinity is due to the faulting and later erosion of the scarp. 


A mile north of Mosherville Potsdam sandstone outcrops in the — 


creek with Precambric a little to the north. 


The relations of the 


ault are here not clearly shown but judging by the elevation of 


the Precambric just to the north, the throw is probably in the 
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neighborhood of two hundred feet. This fault continues on a 
north-northeast course across the Saratoga sheet toward Corinth. 
The throw increases northward until, in the town of Corinth, it 
reaches a thousand feet or more. 


Vv QJ ° 
[Vv] PRECAMBRIC RSS erenvitce [ees] PorsDAM EES tHeresa 
fe Juittce FALLS = TRENTON = UTICA ES raanwrort 


a, 
SCALE: HORIZONTAL wz MILE, VemeyoRe % MILE 


Fig. 7 Northwest-southeast section across the Grenville tongue and the Hoffman Ferry fault 
e. three-fourths of a mile east of North Galway 
Fig. 8 Section passing through Parks Mill and to a point at the map edge two miles east- 
southeast of Galway 


GALWAY FAULT NO. I 


According to the geologic map of the Amsterdam quadrangle this 
important fault is a branch of the Hoffman’s Ferry fault. It enters 
the Broadalbin sheet one and one-fourth miles south of Galway 
and, after continuing northwesterly for two and one-half miles, 
leaves the map one and two-thirds miles east of Galway. The 
upthrow side is on the west. South of Galway Frankfort shales 
are faulted against upper Little Falls dolomite. Thus the displace- 
ment must be measured by the combined thickness of Black River- 
Trenton limestone, black shale, and a small portion of the Frank- 
fort. In the vicinity of Amsterdam the black shale is from twelve 
hundred to fourteen hundred feet thick and although it is probably 
less here the displacement of the fault no doubt is more than one 


thousand feet. 
East of Galway a small fracture branches off on the north side 
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and in about a mile again joins the main fault. A well-defined 
block of Black River-Trenton limestone is included between the 
main fault and this branch and where the branch crosses the road 
near the four corners the fault plane is exposed showing Trenton 
in contact with dolomite. On the downthrow side of the main fault 
here Utica black shale comes against the Black River-Trenton and 
the shale dips 25 degrees away from the line of fracture due to 
updrag during the faulting [sce fig. 8]. 


GALWAY FAULT NO. 2 

This is another branch of the Hoffman’s Ferry fault which enters 
the sheet one and one-third miles south-southwest of Galway; 
passes through the eastern edge of the village of Galway; and 
leaves the map two-thirds of a mile east-southeast of Parks Mill. 
About a mile still farther eastward it seems to join Galway fault 
no. I. The upthrow side is on the west and from Galway south- 
ward a large wedge of Black River-Trenton limestone is faulted 
against the dolomite. The amount of throw is not definitely known 
but at Galway it is quite certainly under one hundred feet. The 
relations are well shown near the schoolhouse in Galway village. 
Where the fault leaves the map the Little Falls dolomite comes 
against the Theresa formation and the throw has increased to over 
one hundred feet. ; 

About a mile northeast of Galway a small branch fracture strikes 
north-northeast through Parks Mill and then dies out rapidly. The 
fault plane is exposed in the bed of Glowegee creek where the 


lower dolomite beds (with chert) are in contact with the passage 
beds of the Theresa formation. 


BROADALBIN FAULT 


The Broadalbin fault strikes northeast-southwest along a very 
straight line past the northern edge of the village of Broadalbin, 
and is one of the few Mohawk valley faults with upthrow on the 
east side. The fault plane is nowhere Visible but the outcrops are 
so distributed as to permit fairly accurate mapping. The down- 
throw side is entirely of Canajoharie shale which outcrops near 
the fault one and one-half miles west, and in the creek three-fourths 
of a mile north, of Vail Mills; and one mile south of North Broad- 
albin. In large outcrops west and northwest of Broadalbin the 
shale beds are considerably tilted. On the upthrow side the Little 
Falls dolomite is exposed at only one place, three-fourths of a 
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mile west of Broadalbin. In the village, however, the dolomite 
was struck under thirty feet of drift in a well on the Husted place. 
A mile south of North Broadalbin Trenton and Canajoharie out- 
crop close together. Where the fault crosses Kennyetto creek 
numerous fragments of the Trenton and Lowville limestones make 
the presence of these formations almost certain here. The south- 
ward extension of the fault is completely drift covered but it prob- 
ably disappears near the map edge. Northward it has disappeared 
before reaching the point one mile south of North Broadalbin 
where Trenton and Canajoharie are in normal position. Just west 
of Broadalbin the dolomite lies about sixty feet above the Canajo- 
harie shale and to this must be added the whole thickness of Black 
River-Trenton limestone and an unknown thickness of shale in 
order to give the amount of dislocation. Darton estimates the 
throw here at two hundred feet and it is quite certainly not more 
than this. 


TROUGH FAULTING 


The Batchellerville and Noses faults run approximately parallel 
and are about six or seven miles apart, the great escarpment of 
Precambric rock of the one fault facing the equally great escarp- 
ment of the other. In other words we have here a fine illustration 
of trough faulting, the whole country between the Batchellerville 
and Noses faults being a great depressed block much of which now 
lies fully one thousand feet below the level of the scarps on either 
side. A glance at the Broadalbin sheet will show the extent of 
this fault block which occupies at least seventy-five square miles or 
all of the region between the following points: Three miles north 
of Batchellerville ; two and one-half miles northwest of Northville; 
two miles west of Mayfield; and two miles southeast of North- 
ampton. On the State geological map the deep indentation caused 
by the northward extension of the Paleozoic rocks to Northville 
roughly corresponds to this depressed block, although recent map- 
ping by the writer shows that the Paleozoics should extend at least 
six or eight miles farther northward along the Sacandaga river. 
This great trough block is not perfectly simple because, on the west 
side especially, a number of minor fractures have considerably 
modified it and some of these minor faults are so arranged, as at 
Northville, that small trough fault blocks are included between 
them. — 

Eastward from the great trough block and lying between the 
Batchellerville and Uoffman’s Ferry faults is a great upraised block 
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(horst) of Precambric rock covering at least one hundred square 
miles and including all of the high country in the northeastern por- 
tion of the Broadalbin and the northwestern portion of the Sara- 
toga quadrangles. It comprises the large tongue of Precambric 
tock shown on the State geologic map between Saratoga Springs 
and Northville. 

The profound influence of trough faulting upon the topography 
in this region strongly suggests the occurrence of similar phe- 
nomena well within the Adirondacks. As Professor Cushing 
stated several years ago, the topography of the eastern Adirondacks 
often suggests faulting of this sort but positive proof has hereto- 
fore failed. The finding of such a large and clear-cut trough fault 
at the southern margin of the Precambric area greatly strengthens 
the belief that faulting of this kind has had an important influence 
upon the topography_of the eastern Adirondacks. 


PHYSIOGRAPHY 
PRECAMBRIC PHYSIOGRAPHY 
During Grenville times the physiography was very simple, the 
whole Adirondack region being covered by ocean water and receiv- 
ing an immense accumulation of sediments. Then came a time of 
intrusion of tremendous igneous rock masses into the Grenville. 
The whole region was uplifted some thousands of feet above sea 
level. We have no knowledge of the character of the topography 
of this land mass when it was high above the sea, but we know that 


it underwent erosion for a vast length of time extending into the 
early Paleozoic era. 


PALEOZOIC PHYSIOGRAPHY 


It is certain that, during the Lower and Middle Cambric, the Adi- 
rondack region was above water and suffering erosion because Lower 
and Middle Cambric strata are everywhere absent from the region 
and there is not the slightest evidence that they ever were present. 
During the long Prepotsdam time the ancient Adirondack land mass 
had become worn down to the condition of a peneplain or almost 
smooth surface and the Potsdam (Upper Cambric) sea encroached 
from the northeast upon this peneplain during its gradual sub- 
sidence. By the work of Kemp, Smyth, Cushing, and the writer 
It 1s now known that the surface of this peneplain was more or less 
uneven, the greatest unevenness being along the northeastern border 
of the Adirondacks and the smoothest surface along the southwest- 
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ern border. The smoothest surface on the southwest is just what 
would be expected because that region was longest a land surface, 
thus affording opportunity for cutting away nearly all irregulari- 
ties. Within the Broadalbin quadrangle all but a few miles of this 
ancient shore line have been lost to view due to the extensive 
faulting and the portions not thus faulted out are most heavily 
drift covered. However, certain phenomena are very clearly ex- 
hibited, especially between Barkersville and North Galway, and give 
us important additional information for the southern Adirondacks. 


GRENVILLE. POTSDAM, THERESA 


SCALE: HORIZONTAL y VERTICAL »240_ FEET. 


Fig.9 Section passing from a point two-thirds of a mile south of Barkersville south-south- 
westward through North Galway. The overlap of the Theresa transition beds upon 
the Precambric hillock is clearly shown 


In the vicinity of North Galway the evidence is conclusive that 
the Precambric surface on which the Potsdam was deposited was 
fairly uneven. The tongue of Grenville quartzite which extends 
out so prominently here is very significant because the same quartz- 
ite stood out as a ridge in the shallow Potsdam sea and was never 
covered with Potsdam sandstone or conglomerate. So far as can 
be determined the Potsdam is wholly absent around this Grenville 
tongue except along the east side of the southern border where it 
is entirely represented by the coarse conglomerate. Elsewhere the 
passage beds of the Theresa formation rest directly upon the Gren- 
ville, thus overlapping the Potsdam. This feature is perhaps best 
shown along the road three-fourths of a mile northeast of North 
Galway where the passage beds are practically in contact with the 
Grenville and show a low southwesterly dip. [See fig. 9)" On 
the south side of the Grenville tongue the passage beds show a 
southwesterly dip of three or four degrees. The sandstone, and 
even limestone, layers close to the Grenville contain quartz pebbles 
up to one-half inch in diameter which were derived from the Gren- 
ville and deposited in the encroaching sea. The Grenville here 
certainly projects upward as much as fifty feet into the passage 
beds which means that, at the height of the Potsdam sea, this Gren- 
ville rose fully fifty feet above sea level. If we add to this the 
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thickness of the Potsdam sandstone as shown in the nearby areas, 
it seems clear that this Grenville mass must have risen fully seventy- 
five feet above the surrounding country (peneplain) just before 
Potsdam submergence. About two-thirds of a mile south-southwest 
of North Galway the passage beds are practically in contact with 
the Precambric so that we have here another, but smaller, hillock. 
The relations are not so well shown around the Grenville area on 
the west side of the Amsterdam reservoir but doubtless this, too, 
represents a low knob which rose above the general level of the 
peneplain. The locations of these knobs or hillocks have no doubt 
been largely determined by the very hard and resistant character 
of the quartzite which, of all the Grenville rocks, would stand out 
longest against atmospheric action prior to, and wave action during, 
Potsdam submergence. 

North of Barkersville the mapping suggests an uneven surface 
but positive evidence was not found. In the small Potsdam area 
just east of Northville the beds are practically horizontal and they 
appear to occupy a depression in the Precambric but, because of 
nearness to the fault, the amount of unevenness can not be satis- 
factorily determined. Elsewhere within the quadrangle the char- 
acter of the Precambric surface can not be studied. 

During the early Paleozoic there were certain minor oscillations 
of level (already referred to) when at times the region was a low 
lying land area undergoing erosion. For most part, however, the 
whole district was under water and remained so until after the 
deposition of all the Paleozoic sediments when a great uplift, with- 
out folding but with some tilting of the strata, brought the whole 
Adirondack region (then mantled with sediments) well above the 
water. This uplift probably occurred at the close of the Paleozoic 
era. The simple elevation of this ocean bottom would have given 
rise to a comparatively smooth and featureless topography, but it 
is generally considered that the faulting of the eastern Adirondacks 
accompanied the uplift. As Cushing says:! “The forces which 
folded the region to the eastward affected the Adirondack district 
but slightly and the rocks are not folded. But in the reaction of 
the region from compression, tension faulting took place on a large 
scale, and its eastern portion was sliced by a series of meridional 
faults which cross it.” According to this the topography of the 
Broadalbin district was that of the uplifted sediments which were 
greatly dissected and increased in ruggedness by the faulting. 


IN. Y. State Mus. Bul. 95, p. 421-22. 
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POSTPALEOZOTIC-PHYSIOGRAPHY 


In the northern Appalachians and in southern New England the 
great areas upraised at the close of the Paleozoic underwent vast 
erosion during the Mesozoic era so that by its close the well-known 
Cretaceous peneplain had been developed. There is considerable 
reason to think that this Cretaceous peneplain was developed more 
or less perfectly over the Adirondack region although there is no 
evidence in favor of this view within the Broadalbin quadrangle 
itself. Granting the presence of this peneplain, the topography of 
the Broadalbin district must have been rather smooth and feature- 
less with the fault scarps practically removed by erosion. 

This great peneplain was elevated about the close of the Mesozoic 
era and thus the region of the Broadalbin quadrangle was rejuve- 
nated and the revived streams vigorously renewed their work of 
erosion which has continued to the present time. The present 
topography of the quadrangle, except for the local glacial deposits, 
is the result of this long period of erosion and most of the faults 
have again been made prominent as topographic features by the 
unequal erosion of the harder and softer rocks on opposite sides of 
the faults. 

The detailed topography of the district has, of course, been quite 
appreciably affected by the distribution of glacial drift. 


PRESENT SLOPE OF THE PRECAMBRIC SURFACE 


The extensive faulting has precluded the possibility of studying 
the slope of the Precambric surface except in a limited way in the 
southeastern portion of the quadrangle. At Barkersville the Pre- 
cambric surface clearly slopes southwestward at the rate of over one 
hundred feet per mile. From just north of Barkersville to the 
north end of the Amsterdam reservoir is about four miles and the 
difference in elevation of the Precambric is fully four hundred feet 
so that the general slope southwestward along this line is at least 
one hundred feet per mile. Similar results have been obtained by 
Professor Cushing and the writer in the Little Falls and Trenton 
Falls districts and also two or three miles northwest of Saratoga 
Springs. Thus we see that a southwestward slope of a little over 
one hundred feet per mile of the Precambric surface under the 
Paleozoics appears to be general along the southern Adirondacks. 

One-half of a mile south of Round lake the Precambric lies at 
about 1550 feet while just north of Barkersville, and three miles 
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distant, it lies at 1250 feet thus giving a southwestward slope of 
too feet per mile where the Precambric is not now covered by the 
Paleozoic. The slightly lessened slope in this case has been due 
to a reduction of level by erosion since the removal of the Paleozoic 
sediments. The Hoffman’s Ferry fault may have somewhat affected 
the Precambric slope here but more than likely not enough to make 
any material difference in the result. In other portions of the quad- 
rangle the faults have so affected the slope that any results are 
unsatisfactory. 


DRAINAGE OF THE QUADRANGLE! 


Sacandaga river. As a result of the Ice age the drainage of the 
quadrangle, including the four largest streams, has been very 
notably affected. The most striking change has taken place in the 
course of the Sacandaga. This river, after emerging from the 
Adirondacks, enters the Paleozoic lowland between Northville and 
Northampton and at the latter place turns back sharply (north- 
northeastward) on its course past Batchellerville and Day and then 
across a divide in the Precambric at Conklingville soon to enter the 
Hudson at Luzerne. It is certain that, before the Ice age, the 
Sacandaga river continued southward from Northville and was 
tributary to the Mohawk. Its preglacial channel doubtless passed 
between Broadalbin and Mayfield, because here the Paleozoic rocks 
are the lowest within the quadrangle. That the course past Conk- 
lingville is postglacial is proved by the gorge at that village; the 
almost imperceptible gradient of the river between Northampton ; 
and by the perfectly aggraded character of the river channel be- 
tween the two villages just named. The remarkable deflection of 
the course of this river was due to the great accumulation of glacial 
drift, especially in the interlobate moraine, acting as a dam across 
the southern portion of the Broadalbin sheet. The deflection was 
aided by the presence of the deep trough of the Batchellerville fault 
and also probably by a comparatively low preglacial divide at 
Conklingville. ; 

According to borings for a dam site made by the New York 
Water Commission in the bed of the river at Conklingville, rock 
was not struck within two hundred feet. If the channel is thus 
drift filled it clearly means that the rock channel was cut prior to 
the last ice invasion. This seems to imply at least one earlier 
advance and retreat of the ice over the region since it is pretty cer- 


_1See paper by writer entitled Preglacial C f th 
River, in Geol. Soc. Am, Bul, 22-17-86, ourse o e Upper Hudson 
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tain that the river did not occupy this course in preglacial time. It 
would seem that the rock channel which may have been cut during 
an interglacial epoch was drift filled during the last ice invasion 
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g the principal preglacial drainage lines of the Broadalbin quadrangle 


Fig 10 Sketch map showin 


and that the river has not yet removed this filling. This whole 
question, however, needs to be more carefully studied. 
~ Kennyetto creek. The peculiar course of this stream has already 


been referred to. After flowing southwestward for many miles to 
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Vail Mills it turns back on itself by making a sharp swerve north- 
ward and then northeastward to empty into the Sacandaga river. 
The course of Hans creek is similar though not quite so striking. 
In preglacial time these streams were doubtless tributary to the 
Sacandaga when it flowed southward into the Mohawk (see figure 
10). The accumulation of drift across the southern border of the 
quadrangle, which caused the northeastward deflection of the 
Sacandaga, also caused a deflection of Kennyetto and Hans creeks 
by forcing them to flow northward down the slope of the great drift 
dam (interlobate moraine). 

Mayfield creek is postglacial in origin and has come into exist- 
ence by finding a northeasterly channel down the slope of the 
morainic belt. 

Batchellerville creek. During preglacial time the Batchellerville 
fault trough had in it a considerable stream (Batchellerville creek) 
which flowed south-southwestward, past Batchellerville and North- 
ampton, as a tributary of the Sacandaga. The filling up or aggrad- 
ing of this preglacial channel during the Ice age and the deflection 
of the Sacandaga northward through this filled channel affords a 
fine illustration of complete reversal of drainage. 

Lake Sacandaga. Immediately after .the final disappearance of 
the great ice sheet from this region, all of the present river flat area 
as well as the area of the great swamp known as the “ Vly ” were 
covered by the waters of Lake Sacandaga which has been named 
and described by Professor Brigham. It is interesting to note that 
the great Sacandaga reservoir proposed by the State would almost 
exactly restore what was once a natural lake. 


SUMMARY OF GEOLOGIC HISTORY 


Because of the variety and complexity of the geologic problems 
involved it seems advisable to give, in regular order, a summary 
of the geologic history as exhibited within the quadrangle as well 
as some idea of the relation of this history to that of the Adi- 
rondacks in general.2. The combination of such a variety of rock 
formations is due to the favorable situation along the border of the 
Adirondacks where the Precambric crystalline rocks are overlapped 
by the unaltered Paleozoic sediments. 

The definitely known history of the quadrangle begins with this 

1N. Y. State Mus. Bul: T21 ape 2Or 

“For this broader outlook upon the subject the writer feels especially in- 


debted to Professor H. P Cushin 
' ele & who, for many years, has so zealousl 
and ably labored to unravel the intricate history of the Adirondack regio 
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district, as well as the whole Adirondack region, covered by ocean 
water. We know this because the most ancient formation, the 
Grenville, is sedimentary in origin and is abundantly represented, 
not only within the map limits, but also throughout the Adirondacks 
and in Canada. We have every reason to believe that the Grenville 
sediments were sandstones, shales and limestones of the ordinary 
kinds. Judging by the great but unknown thickness of the forma- 
tion we are led to the conclusion that the oceanic conditions per- 
sisted for a great length of time which must be measured by hun- 
dreds of thousands, if not some millions, of years. The Grenville 
belongs to the most ancient rock group in New York State, or, so 
far as we know, in the world and, though any attempt to fix its age 
in years must be very general, it is certain that many millions of 
years have passed since its formation. The still more ancient land 
mass from which these sediments were derived and the very ancient 
ocean bottom upon which they were deposited have as yet not been 
recognized. That life of some kind was fairly abundant in the 
Grenville ocean is proved by the presence of graphite which is of 
organic origin. 

After the Grenville sediments were deposited the whole Adiron- 
dack region, including the Broadalbin quadrangle, was elevated 
some thousands of feet above sea level. Tremendous masses of 
molten rock were intruded into the Grenville just before, during 
or after the uplift. It is highly probable that the intrusion occurred 
during the uplift because the force of elevation might also well have 
pushed the molten masses upward. These igneous rocks are repre- 
sented within the quadrangle by the syenite and granite. In some 
cases the Grenville was left practically intact as, for example, the 
large area on the eastern side of the map; while in other cases it 
became more or less involved with the molten flood to give rise to 
a series of varied rocks as illustrated by the Grenville-Syenite areas 
on the map. 

After this igneous activity all of the rocks were severely meta- 
morphosed or changed from their original character by being com- 
pressed, folded and converted into gneisses. Thus we explain the 
gneissic or banded structure of all the rocks and the complete 
crystallization of the sediments. 

Immediately after the great elevation above referred to, the 
whole land mass began to be eroded and this period of erosion ex- 


tended over an immense length of time when rock materials of 


thousands of feet in thickness were removed. This we know be- 
cause the folded and gneissic structures now at the surface must 
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have been developed at great depth (thousands of feet) below the 
surface. Judging by the present rate of erosion of rock masses we 
believe that the erosion period had a duration of at least several 
million years extending into the early Paleozoic era. 

Toward the close of this erosion period minor igneous intru- 
sions occurred, such as are represented by the small dikes of 
gabbro or diabase.of the quadrangle. These rocks are certainly 
much younger than the rocks already referred to as shown by their 
occurrence in the form of dikes and by their lack of metamorphism. 
Their fine-grained texture shows that they were cooled much nearer 
the surface than were the syenites and granites. 

As a result of the vast erosion the whole land mass was worn 
down to near the sea level and presented only a moderate relief. 
Then a gradual sinking took place when the sea steadily encroached 
upon the land and.caused a deposition of one layer of sediment 
(Paleozoic) after another upon the former land surface. The 
whole area of the quadrangle as well as most, if not all, of the 
Adirondack region was thus submerged. The deposition of these 
sediments, largely derived from a wearing away of the sinking 
land, upon the ancient gneisses has given rise to the profound un- 
conformity now existing between the Paleozoic and Precambric. 

The first deposit to form upon the sinking Precambric rocks of 
the quadrangle was the Potsdam (Upper Cambric) sandstone. The 
coarse conglomerate and sandstone now seen at the base of the 
Potsdam literally represents the boulders and sand accumulated 
along the encroaching shore line those millions of years ago. With 
a deepening of the water came the deposition of the alternating 
sandstones and limestones of the Theresa formation and above 
these the Little Falls dolomite (Upper Cambric). 

After the deposition of the Little Falls there was a gentle upward 
oscillation of the area above sea level so that the Little Falls dolo- 
mite suffered erosion. This old eroded surface may be seen 
throughout the Mohawk valley and marks (by unconformity) the 
boundary between the Cambric and Ordovicic systems. 

Next came a sinking of the land below the ocean surface when 
the Tribes Hill (Ordovicic) limestone was formed. This was fol- 
lowed by another gentle emergence of the land above the sea when 
a notable amount of erosion again took place. This emergence and 
consequent erosion is shown by the distinct unconformity now ex- 
isting between the Tribes Hill and overlying Black River-Trenton 
in the Mohawk valley as well as by the practical absence of the 
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Tribes Hill from the Broadalbin sheet because it was removed 
during this time of erosion. 

Another downward movement brought a return of marine con- 
ditions when the Black River-Trenton (Ordovicic) limestones were 
laid down. The profusion of animal life in the ocean of that time 
is proved by the abundance of fossils embedded in the rocks of 
Black River-Trenton age. After this the waters became muddy 
when the Canajoharie and Utica black shales were deposited and 
then the alternating sandstones and shales of the Frankfort (Ordo- 
vicic). Although the Frankfort is the youngest Paleozoic forma- 
tion of the quadrangle, it is quite certain that still later sediments 
were here deposited but have since been removed by erosion. 

After Paleozoic sedimentation there was a great uplift, most 
likely at the close of the Paleozoic era, which raised the region high 
above the sea level. Thus another vast erosion cycle was estab- 
lished to extend through all the millions of years to the present 
time. There is no evidence whatever that the region was ever 
again submerged below the ocean level. The Paleozoic sediments 
have been completely removed from those portions of the quad- 
rangle where the Precambric rocks are now exposed, while they 
have suffered great erosion over the Paleozoic area itself. 

Postpaleozoic erosion must have been vigorous during the long 
time of the Mesozoic era and there is good reason to think that, 
by the close of that era, the whole region was reduced to the con- 
dition of a fairly good peneplain (part of the well-known Creta- 
ceous peneplain of the Appalachians) and that at the close of the 
Mesozoic the peneplain was upraised. According to this the pres- 
ent major topographic features are the result of erosion since this 
late Mesozoic uplift or rejuvenation of the region. 

Another feature of great importance in the history of the quad- 
rangle is the faulting or fracturing of the earth’s crust which oc- 
curred sometime after the deposition of the Frankfort, since that 
formation is involved in the faulting. The exact date of this fault- 
ing is not known but it probably took place at the time of the great 
uplift at the close of the Paleozoic. 

The most recent event of special interest in the history of the 
quadrangle was the existence of the great ice sheet during the 
Glacial epoch. Extensive superficial deposits and rock scorings 
bear testimony to the vigorous glaciation of the quadrangle. From 
the geologic standpoint this ice sheet was present only very recently 
and covered most of New York State. 
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ECONOMIC PRODUCTS 


ROAD METAL 


Road metal of good quality is abundant within the borders of 
the quadrangle. To get the best results a road metal should be 
homogeneous, hard and possess a good binding or cementing power. 
Among the Precambric rocks the Grenville is perhaps least valuable 
because the rocks of that- formation are mostly micaceous and the 
presence of the slippery mica flakes in the crushed stone tends to 
prevent a proper binding. The porphyritic granite is also not a 
first class road metal because of the mica content. The syenite, 
though still little used, should furnish very satisfactory road ma- 
terial since the rock is hard, pretty homogeneous, free from mica, 
and rich in iron minerals. The iron minerals on decomposition 
would supply a cement. During the summer of 1910 a large quarry, 
for State road work, was opened in the syenite along the river road 
just north of Northville. 

By far the best rock in the whole district for road building is the 
gabbro or diabase which occurs in the small dikes shown on the 
map. The supply of this rock is not large but enough is available 
to build many miles of highway. This rock, commonly called 
“trap rock,” is black, hard, very homogeneous and very rich in 
iron minerals. Its durability and binding power are scarcely sur- 
passed by any other kind of road rock. 

Among the Paleozoic rocks the Potsdam sandstone and the pas- 
sage beds of the Theresa formation are of little value as road metal 
because of the tendency to crumble under the traffic. The Little 
Falls dolomite, especially where freest from sand grains, is better 
adapted for road work. A large quarry in the dolomite has been 
opened on the George Close farm about one and one-half miles 
east of Mayfield and on the railroad. The rock is crushed at the 
quarry and shipped for road metal and is said to be of good quality. — 
Some of the beds here have a pink color and all of the rock is 
very compact and homogeneous. The Trenton limestone has been 
considerably used, especially on the State road between Amster- 
dam and Broadalbin. A large quarry for this purpose was opened 
in the Trenton about two miles south-southeast of Perth. The 
rock gives good satisfaction except perhaps that it is too soft. 

In the State road work during 1909 glacial boulders or erratics 
were largely used in the vicinity of Broadalbin. Although fairly 
good results seem to be obtained with this readily available ma-_ 
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terial, the chief objections are the heterogeneous character of the 


material and the presence of so much mica which affects the bind- 
ing power. 


BUILDING STONE 


Building stone of good quality is common throughout the Pre- 
cambric areas, but the comparatively slight demand for such stone 
has prevented any extensive exploitation. One and one-half miles 
north-northeast of Northville a quarry has been opened in the 
mixed gneisses. This rock, though called granite, is really a Gren- 
ville facies of the mixed gneisses. It is a gray, medium grained 
rock, rich in feldspar, quartz, biotite, mica and garnet. The rock 
takes a high polish and has been used in Northville especially for 
tombstones in the cemetery on the north side of the village. 

Building stone of fine quality may be obtained from the Pots- 
dam, especially where the sandstone beds are regular and the 
cementing material is silica. There is a large quarry in such rock 
on Bunker hill and the nearness to the railroad affords good ship- 
ping facilities. Stone from the Trenton and Little Falls forma- 
tions has been locally used to a small extent. 


LIMESTONE FOR QUICKLIME 


An excellent limestone used in the production of quicklime is 
obtained from the Amsterdam formation. A number of quarries 
have been opened and in nearly every case this heavy bedded, pure, » 
crystalline limestone just below the Trenton is preferred. The only 
quarry and kiln now in operation within the map limits is three- 
fourths of a mile east of Cranberry Creek. This is known as the 
Kegg quarry. Mr Haines owns two. quarries, one just off the 
map and one and one-half miles north of Mayfield and now in 
operation, while the other is two miles southwest of Cranberry 
Creek and temporarily closed. 

Other quarries in the Amsterdam formerly worked are: In the 
small area east of Mayfield; on the west side of Bunker hill; two 
miles east of Broadalbin; and one and three-fourth miles east of 
Galway. 

On the Beecher farm, one and one-fourth miles north of North- 
ampton, the Little Falls dolomite has been tried for quicklime. 
This rock is said to make a lime which sets very hard but is ob- 
jectionable because hot water is necessary for slaking. 
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FELDSPAR 


Although feldspar is the most common mineral among the Pre- 
cambric rocks it is never likely to become commercially important 
except in the pegmatite dikes or veins [see page 23]. Feldspar is 
a valuable mineral used in the manufacture of porcelain and china- 
ware. During 1909 the only mine in cperation was the one owned 
by the Claspka Mining Co.1 of Trenton, N. J., and situated two 
and one-half miles north-northeast of Batchellerville. Many acres 
in this vicinity are rich in pegmatite veins although mining has 
been carried on at but two points. The feldspar is very pure and 
the deposit is no doubt a large one, but the mineral is generally so 
intimately associated with quartz that a considerable expense is 
involved in separating them. The feldspar is drawn to Northville, 
from which point it is shipped to Trenton, N. J 


MICA 


Mica is very commonly distributed through the Precambric 
Grenville rocks in small flakes but only the large, clear (musco- 
vite) mica is valuable. Much prospecting has been done for this 
mineral but no mine has been successfully operated. A mine was 
operated for a time two miles north-northeast of Northville and 
just beyond the map limit. 


GRAPHITE 


Graphite, or so-called black lead, has been frequently noted in 
the form of small flakes in the Grenville. So far as observed it 
is most bundant in the rocks to the northeast of Batchellerville and, 
about one and one-fourth miles east-northeast of that village, a 
prospect cut some thirty or forty feet long has been run into the 
Grenville, but real mining has never been attempted. The graphite 
occurs irregularly in flattened masses, sometimes five or six inches 
long and half an inch thick, between the layers of thin-bedded 
Grenville. The Grenville rocks east of Batchellerville are much 
like those farther eastward in Saratoga county where graphite is 


being mined and it is quite possible that a workable deposit may 
sometime be found. 


‘This property has recently been acquired by the Adirondack Spar Co. of 
Glens Falls. 


dt bs 


— 


ee ee NT eg MN Sete es 


INDEX 


Adams, cited, 14 

ipite..23° 25 

Amsterdam, 47 

Amsterdam limestone, 34, 35, 61 

Analyses, syenite, 
phyry, 18-20; 
series, 21 

Andesine, 9, 10, II, 15, 17, 18, 24, 

PApatice, O, IO, sir, 4-65, 18 

Augite, 9 


I5; granite por- 
syenite-granite 


bo 
on 


Bald Bluff, 10, 11, 44, 45 
Barkersville, 9, 12, 24, 27, 51, 52, 53 
Bastin, E. S., cited, 23 
Batchellerville, 5, 9, I0, II, 13, 15, 18, 
22, 23, 24, 31, 32, 49, 54, 62 
Batchellerville — Barkersville 
12 
Batchellerville creek, 56 
Batchellerville fault, 44-45, 490, 54 
Beaver creek, 37 


area, 


Beryl, 23 

erotite, Oo, £0; Ei, £3). 14, 15, 17, 16, 
23, 24, 25 

Birdseye limestone, see Lowville 
limestone 


Black River-Trenton limestone, 32, 
33-36, 41,42, 46, 47, 48, 49, 58, 59 

Black river valley, 35 

Brigham, report on glacial geology 
of quadrangle, 7; cited, 8, 56 

Broadalbin, 5, 32, 33, 35, 36, 37, 54, 
60, 61 

Broadalbin fault, 48-49 

Broadalbin quadrangle, area, 5; 
geographic position, 5; general 
geography and geology, 6-7 

Buell mountain, 22, 39 

Building stone, 61 

Bunker hill, 28, 31, 32, 41, 43, 61 

Bunker hill fault, 43-44 

Butler creek, 13, 45 


Cadman creek, 9 

Canajoharie, 35 

Canajoharie shale, 36-37, 41, 48, 49, 
59 

Chalcopyrite, 9 

Chazy limestone, 33 

Chlorite, 9, 15, 24 

Chuctanunda creek, 7 

Columnaria alveolata, 35 

Conklingville, 54 

Corinth, 47 

Cranberry Creek, 9, 10, 15, 22, 23, 30, 
Bt 32) 33x 345.351) 30)240, 01, 

Cranberry Creek fault, 42-43, 44 

Cranesville, 33 

Cretaceous peneplain, 53 

Crystalline limestone, 8-9 

Cumings, cited, 7, 38, 46 

Cushing; He PP cited, (3.15, 26, 27, 
28, 20, 30; 32, 33, 50, 52, 53, 56 


Dalmanella testudinaria, see Orthis 
(Dalmanella) testudinaria 

Darton, cited, 7, 34, 49 

Day, 54 

Diabase, 60 

Diabase dikes, 24-25, 58 

Dikes, diabase, 24-25, 58; gabbro, 
24-25, 58; pegmatite, 23 

Drainage of the quadrangle, 6, 54- 
56 


East Galway, 29 

Economic products, 60-62 
Edinburg, 13, 23, 27, 30, 44 
Edinburg faults, 45-46 
Epidote, 9, 10 


Faulting, 59 

Faults, 7 38-50; trough faulting, 
49-50 

Feldspar, 9, 10, II, 13, 14, 15, 17, 20, 
22502 


64 NEW YORK STATE MUSEUM 


Box Hall ron 1213 
Fraker mountain, 45 
Frankfort shale, 38, 47, 50 


Gabbro, 60 

Gabbro dikes, 24-25, 58 

Galway, 5, 20, 31, 32, 34, 35, 36, 37, 
46, 61 

Galway fault no. 1, 47-48 

Galway fault no. 2, 48 

Garnet, Op Oy yl tealiane Aes ame 

Geologic history, summary of, 56- 
59 

Gifford valley, 28, 20, 30, 31, 32, 30 

Glacial geology, 7, 59 

Glens Falls, 35 

Glenwild, 9 

Glowegee creek, 48 

Gneisses, 9, 10, 13; mixed, 22. See 
also Grenville gneiss 

Granite, mixed with other rocks, 22 

Granite porphyry, description, 17-21; 
analysis of, 18-20; compared with 
other Adirondack rocks, 20-21 

Granitic rocks, 12 

Graphite, 9, 57, 62 

Grenville series, 26, 27, 30, 40, 41, 42, 
44, 45, 51, 52, 57, 60, 61, 62; de- 
scription, 8-14; proofs of sedi- 
mentary origin, 8; varieties _ of, 
8-II; igneous rocks, 11; areal 
distribution, 11-13; stratigraphy 
and thickness, 13-14; mixed with 
other rocks, 22 


Hans creek, 6, 56 

Hill, cited, 7 

Hoffman’s Ferry fault, 46-47, 49, 54 
Hornblende, 10, 11, 13, 14, Te 625 
Hoyt limestone, 29, 30 
Hypersthene, 11, 24, 25 


Igneous rocks in the Grenville, 11 
Jackson creek, 42 

Jackson creek fault, 40 
Johnnycake lake, 12 

Johnstown, 39 


Kemp, cited, 7, 50 

Kennyetto creek, 6, 32, 34, 37, 49, 
55-56 

Kimball's Corners, 26 


Labradorite, 11, 24, 25 

Lake Sacandaga, 56 

Latcher, J. W., mentioned, 45 

Leucoxene, 24 

Limestone, 12; for quicklime, 61 

Little Falls, 35 

Little Falls dolomite, 31-32, 33, 38, 
39, 41, 42, 43, 44, 45, 47, 48, 58, 
60, 61 

Lowville limestone, 32, 33, 34-35, 42, 


49 
Luzerne, 54 


Magnetite, 9, 10, 11, 14, 15, 17, 18, 
Ba woe 

Mather, cited, 7 

Mayfield, 30, 31, 32, 33, 34, 35, 37, 
39; 42, 49, 54, 60, 61 

Mayfield creek, 56 

Mayfield fault, 41-42 

Mica, 9, 12, 61, 62 

Microcline, 9, 10, 11, 17, 18, 23 

Microperthite, 9, 10, 11, 14, 15, 2075 

18 

Miller, W. J., cited, 8 

Mixed gneisses, 22 

Mohawk river, 6 

Mohawk valley, 35 

Mohawk valley faults, 38 

Monticulipora (Prasopora) lycoper- 

don, 36 

Morley, E. W., analyses by, 15-16, 

18-20 

Mosherville, 9, 27, 20, 46 

Munsonville, 37 

Murchisonia bellicincta, 36 

Muscovite, 23 


Norite, 11 

North Broadalbin, 35, 37, 48, 40 

North Galway, 12, 26, 20, 30, 46, 51, 
52 


Northampton, 6, 29, 32, 44, 49, 54,. 


56, 61 


ae 


INDEX TO THE GEOLOGY OF THE BROADALBIN QUADRANGLE 65 


Northville, 5, 9, 10, 11, 14, 23, 24, 
27, 28, 30, 31, 32, 41, 49, 52, 61, 62 

Northville fault, 43 

Noses fault, 38-40, 49 


Oligoclase, 10, 11, 14, 15, 17, 18 

Ophicalcite, 8 

Orthis (Dalmanella) testudinaria, 36 

Orthoclase, 9, 10, 11, 14, 15, 17, 18, 
25 


Paleozoic physiography, 50-52 
Paleozoic rocks, 7, 25-38 
Parks Mill, 29, 31, 48 
Pegmatite dikes, 23 
Perth, 32, 34, 36, 60 
Physiography, 50-56 
Plagioclase, 9, 10, II, 14, 15, 24, 25 
Pleistocene deposits, 7 
Postpaleozoic physiography, 53 
Potsdam conglomerate, 30 
, Potsdam sandstone, 25-28, 40, 43, 44, 
me 45, 40, 51, 52, 58, 60, 61 
Prasopora lycoperdon, see Monti- 
culipora (Prasopora) lycoperdon 
'Precambric physiography, 50 
_ Precambric rocks, 7, 8-25 
Precambric surface, present slope of, 
53-54 
Prosser, cited, 8, 38, 46 
© Pyrite, 9, 10, 25 
Pyroxene, 8, 9, 15 


mOuartz, 9, 10, II, 13, 14, 15, 17, 18, 
20, 23 

Quartzite, 9, 12, 13, 14 

Quicklime, 61 


-Rafinesquina alternata, 36 
Road metal, 60 

Roberts creek, 28, 30 
Roberts creek fault, 40-41, 42 
“Rock City Falls, 32 

Round lake, 53 


Round lake era, syenite, 15 
Ruedemann, cited, 36, 38 


Sacandaga lake, 56 

Sacandaga Park, 5, LO Mig et Ome oe Ag 

Sacandaga Park fault, 41, 43 

Sacandaga river, 6, 49, 54 

Schists, 13 

Sillimanite, 9 

Sillimanite gneiss, 13 

Smyth, cited, 27, 50 

Steele, cited, 7 

Streptelasma, 35 

Syenite, description, 14-17; analy- 
ses, 15; compared with other 
Adirondack rocks, 20-21; mixed 
with other rocks, 22 

Syenite-granite series, analyses, 21 

Syenitic rocks, 12 


Theresa formation, 28-31, 39, 41, 42, 
43, 44, 45, 46, 48, 51, 58, 60 

Traprock, 60 

Trenton limestone, 32, 35-36, 42, 43, 
48, 40, 60, 61 

Tribes Hill, limestone, 32-33, 58, 50 

Trinucleus concentricus, 36 

Trough faulting, 49-50 


Ulrich, cited, 8, 20, 30, 32, 33 
Union Mills, 32 
Utica shale, 36, 37, 48, 50 


Vail Mills, 36, 37, 48, 56 
Vanuxem, cited, be 


Viy, 6, 56 


Watertown limestone, 34 
West Galway, 20, 32 


Yosts, 38 


Zircon, 9, 10, II, 14, 15, 18, 25 
Zoisite, oO} 10, 14, 15, 18 


New York State Education Department 
New York State Museum 


Joun M. Crarke, Director 
PUBLICATIONS 


Packages will be sent prepaid except when distance or weight renders the 
same impracticable. On 10 or more copies of any one publication 20% 
discount will be given. Editions printed are only large enough to meet 
special claims and probable sales. When the sale copies are exhausted, 
the price for the few reserve copies is advanced to that charged by second- 
hand booksellers, in order to limit their distribution to cases of special . 
need. Such prices are inclosed in[ ]. All publications are in paper covers, 
unless binding is specified. Checks or money orders should be addressed 
and payable to New York State Education Department. 


Museum annual reports 1847—-date. All in print to 1894, soc a volume, 75c 1m 
cloth; 1894—date, sold in sets only; 75c each for octavo volumes; price of 
quario volumes on application. 


These reports are made up of the reports of the Director, Geologist, Paleontologist, 
Botanist and Entomologist, and museum bulletins and memoirs, issued as advance sections 
of the reports. 


Director’s annual reports 1904—date. 


1904. 138p. 20c. 1908. 234p. 39pl. map. 4oc. F 
1905. 102p. 23pl. 30Cc. I909. 230p. 41pl. 2 maps, 4 charts. Out of print. 
1906. 186p. 4ipl. 35¢c. I9g10. 28o0p. il. g2pl. soc. 


I907. 212p. 63pl. soc. 
These reports cover the reports of the State Geologist and of the State Paleontologist. 
Bound also with the museum reports of which they form a part. 


Geologist’s annual reports 1881-date. Rep’ts 1, 3-13, 17-date, 8vo; 2, 

14-16, 4to. F 

In 1898 the paleontologic work of the State was made distinct from the geologic and was 
reported separately from 1899-1903. The two departments were reunited in 1904, and are 
now reported in the Director’s report. : 

The annual reports of the original Natural History Survey, 1837-41, are out of print. 

Reports 1-4, 1881-84, were published only in separate form. Of the 5th report 4 pages 
were reprinted in the 39th museum report, and a supplement to the 6th report was included 
in the 40th museum report. The 7th and subsequent reports are included in the 41st and 
following museum reports, except that certain lithographic plates in the 11th report (1891) 
and 13th (1893) are omitted from the 45th and 47th museum reports. 

Separate volumes of the following only are available. 


Report Price Report Price Report Price 
12 (1892) $.50 i7 $.75 21 $.40 
I4 A 18 ae 22 .40 
15, 2V. 2 19 -40 23 145 
ze x I 20 -50 [See Director’s annual reports] 


Paleontologist’s annual reports 1899—date. 


See first note under Geologist’s annual reports. 
Bound also with museum reports of which they form a part. Reports for 1899 and 1900 
may be had for 2o0c each. Those for 1901-3 were issued as bulletins. In 1904 combine 


with the Director’s report. 
Entomologist’s annual reports on the injurious and other insects of the 


State of New York 1882-date. 


Reports 3-20 bound also with museum reports 40-46, 48-58 of which they form a part. 
fides <8c8 these reports have been issued as bulletins. Reports 3-4, 17 are out of priut, 


other reports with prices are: 


NEW YORK STATE EDUCATION DEPARTMENT 


Report Price Report Price Report Price 
I $.50 It $.25 19 (Bul. 76) $.15 
2 +30 I2 3250 20(“ 97) .40 
5 25 13 Out of print 20 (= TOs) eS, 
6 esi 14 (Bul. 23) .20 22,( EXO) s25 
7 ~20 cat Cie arene Ross PEI (OLE ery yy ods 
8 +25 10" 36) .25 24(“ 134) .35 
9 225 TSuGse 64) .20 23 bi E41) «35 

5a) 35 26 (‘' 147) -35 


Reports 2, 8-12 may also be obtained bound in cloth at 25c each in addition to the price 
given above. 


Botanist’s annual reports 1867—date. 


Bound also with museum reports 21-date of which they form a part; the first Botanist’s 
Teport appeared in the 21st museum report and is numbered 21. Reports 21-24, 29, 31-41 
were not published separately. 

Separate reports for 1871-74, 1876, 1888-98 are out of print. Report for 1899 may be had 
for 20c; 1900 for 50c. Since rgo1 these reports have been issued as bulletins. 

Descriptions and illustrations of edible, poisonous and unwholesome fungi of New York 
have also been published in volumes 1 and 3 of the 48th (1894) museum report and in volume 
1 of the 49th (1895), 51st (1897), 52d (1898), 54th (1900), 55th (r90r), in volume 4 of the 
56th (1902), in volume 2 of the 57th (1903), in volume 4 of the 58th (1904), in volume 2 
of the soth (1905), in volume 1 of the 6oth (1906), in volume 2 of the 61st (1907), 62d 
(1908), 63d (1909) reports. The descriptions and illustrations of edible and unwholesome 
species contained in the 49th, srst and 52d reports have been revised and rearranged, and, 
combined with others more recently prepared, constitute Museum Memoir 4. 


Museum bulletins 1887-date. 8vo. To advance subscribers, $2 a year or $t 
a year for division (1). geology, economic geology, paleontology, mineralogy; 
50¢ each for division (2) general zoology, archeology, miscellaneous, (3) botany, 
(4) entomology. 

Bulletins are grouped in the list on the following pages according to divisions. 
The divisions to which bulletins belong are as follows: 


t Zoology 52 Paleontology 103 Entomology 
2 Botany | 53 Entomology 104 
3 Economic Geology 54 Botany tos Botany 
4 Mineralogy 55 Archeology 106 Geology 
5 Entomology 56 Geology I07 4“ 
6 eeu 57 Entomology 108 Archeology 
7 Economic Geology 58 Mineralogy 109 Entomology 
8 Botany 59 Entomology IIo is 
9 Zoology. 60 Zoology rrr Geology 
5 do) Economic Geology 6x Economic Geology 112 Economic Geology 
TF 2 62 Miscellaneous 113. Archeology 
12 63 Paleontology 114 Paleontology 
13 Entomology 64 Entomology t15 Geology 
14 Geology 65 Paleontology : 116 Botany 
15 Economic Geology 66 Miscellaneous 117 Archeology 
- 16 Archeology 67 Botany 118 Paleontology 
17 Economic Geology 68 Entomelogy 119 Econornic Geology 
= enaeey 69 eee 120 ee 
eology i ] i Mi 
20 Entomology ywosbey, shy Boas Go ee ae 
21 Geology 72 Entomology 123 Economic Geolo 
22 Archeology 73. Archeology 124 Entomology gis 
23 Entomology 74 Etomehey 125 Archeology 
ot 
25 Botany se Batamolony — pS 
26 Entomology 77 Geology 128 Paleontology 
27 78 Archeology 129 Entomology 
28 Botany 79 Entomology 130 Zoolog 
29 Zoology 80 Paleontology 131 Botan : 
30 Economic Geology 8r a 3 E oe 
Sr Enteral ae a - 132 pees Geology 
ats 133 Director’s report for 1908 
oe ieee 83 Geology 134 Entomology 
4 mS 135 Geolo 
34 Paleontology 85 Ec i : Bo 
Bik Heqnomic Geology 86 Eee ee a4 Geeeca) 
Be ntomology 4 prctsclogy 138 ‘ 
oology r otan 
38 Zoology het ve) 
Ho Bulech alow a ee I40 Tie s report for 1909 
40 Zoology 91 Zoolo ag eee 
41 Archeology 92 Palconsolony eae greg cee 
42 Paleontolo i 
fe Zanou, gy S ee Geology 144 Archeology 
44 Economic Geology 95 Geology me Mees 
45 Paleontology 96 “ a6 E 
46 Entomology 97 Entomology aay Gcsleee ey 
47 i i 
£8 Geotey ee ey i 
4 aleon ; 
ce echo, eee pee poor Geology 151 Economic Geology 
oats ae Be ee 152 Geology 
omic Geology 153 Geology 


eo 


Ee a Cee ee eee ea SS 


_ ee 


os 


MUSEUM PUBLICATIONS 


Bulletins are also found with the annual reports of the museum as follows: 


Bulletin Report Bulletin Report Bulletin Report Bulletin Report 
r2=78 48,V.1 72 54>, Ve Bs .Dt 2 «ro2 V.t 
16,17 BOY Vind 73 57,V.2 103-5 ae V.2 ae Pee 
18,19 peste s 74 57, V.1, pt 2 106 59, V.I 136 Gas 
ie Re ee 75 57,V.2 107 60, Vv. 2 137 63, V. I 
26-31 Sz ve 76 37) Vet, pt 2 “108 60, V.3 138 63,V.1 
32-34 SA avert 77 57% Vez, D&E FOO, 1rIrO 6o, Vv. zr 139 63, V. 2 
35,36 54, Vv. 2 78 57 Ve 2 FEE 60, Vv. 2 140 63, Vv. I 
37-44 54,V.3 79 S45 Ve L, Dba EER 60, Vv. I I41I 63,V.2 
45-48 54,V.4 80 Sin Ver taeDe Lee TES: 60, Vv. 3 142 63, V.2 
49-54 SSien E 81,82 58, v.3 II4 60, Vv. I 143 63, V. 2 
5S 56, Vv. 4 83,84 s8,v. 1 IIs 60, Vv. 2 ite 
56 On vo E 85 58, v. 2 16 60, Vv. 1 Memoir 
53 56,V.3 80 58,v.5 117 60, Vv. 3 2 49,V.3 
58 56, V. = 87-89 58,V.4 118 60, Vv. I Sl 53, v.2 
59,60 56,v.3 fete) 58,v.3 EIQ=2I G61,V.1 es 37, v.3 
61 56,V.1 gt 58,v.4 122 61,Vv. 2 7 57,V.4 
oe 56,Vv.4 92 58,v.3 123 61, Vv. 1 8, pt r 50, BAe 
3 56, Vv. 2 93 58,v.2 124 61, Vv. 2 8, pt 2 59,V.4 
64 BO) Vas 94 5S, No 4 I25 62,Vv.3 9, Ptr 60, v.4 
65 56, Vv. 2 95,96 58,v.1 T26-28 62, Vir 9, pt 2 62,Vv.4 
66,67 56,V.4 97 58. ¥. Ss 129 62, Vv. 2 Io 60, Vaus 
68 56, Vv.3 98,99 59,Vv.2 130 625 v3 Ir 61, V.3 
69 56, Vv. 2 100 50) ve E I31,%32,62,,V.2 12 Ostaves 
70,71 S97; Vat, ptr ror 59, V.2 133 62,V.1 13 63, V. 4 


The figures at the beginning of each entry in the following list indi i 
Eee y ing list indicate its number as a 


Geology. 14 Kemp, J. F. Geology of Moriah and Westport Townships. 
Essex Co. N. Y., with notes on the iron mines. 38p. il. 7pl. 2 maps, 
Sept. 1895. Free. 

19 Merrill, F. J. H. Guide to the Study of the Geological Collections of 
the New York State Museum. 164p. 11ropl. map. Nov. 1898. Out of print. 

21 Kemp, J. F. Geology of the Lake Placid Region. 24p. 1pl. map. Sept. 
1898. Free. 

48 Woodworth, J. B. Pleistocene Geology of Nassau County.and Borough 
of Queens. 58p. il. 8pl. map. Dec. 1901. 25¢. 

56 Merrill, F. J. H. Description of the State Geologic Map of 1901. 4ap. 
2 maps, tab. Nov. 1902. Free. 

77 Cushing, H. P. Geology of the Vicinity of Little Falls, Herkimer Co. 
98p. il. rspl. 2 maps. Jan. r905. 30c. 

83 Woodworth, J. B. Pleistocene Geology of the Mooers Quadrangle. 62p. 
25pl. map. June 1905. 25¢c. 

84 Ancient Water Levels of the Champlain and Hudson Valleys. 206p. 
il. rrpl. 18 maps. July 1905. 45¢c. 

95 Cushing, H. P. Geology of the Northern Adirondack Region. 188p. 
trspl. 3 maps. Sept. 1905. 30c. 

96 Ogilvie, I. H. Geology of the Paradox Lake Quadrangle. sap. il. r7pl. 
imap= DWecra1905. 30. 

106 Fairchild, H. L. Glacial Waters in the Erie Basin. 88p. 14pl. 9 maps. 
Feb. 1907. Out of print. 

797 Woodworth, J. B.; Hartnagel, C. A.; Whitlock, H. P.; Hudson, G. HG: 
Clarke, J. M.; White, David & Berkey, C. P. Geological Papers. 388p. 
s4pl. map. May 1907. goc, cloth. 


Contents: Woodworth, J. B. Postglacial Faults of Eastern New York, 

Hartnagel, C. A. Stratigraphic Relations of the Oneida Conglomerate. ’ > 
Upper Siluric and Lower Devonic Formations of the Skunnemunk Mountain Region. 
Whitlock, H. P. Minerals from Lyon Mountain, Clinton Co. 

Hudson, G. H. On Some Pelmatozoa from the Chazy Limestone of New York. 

Clarke, J. M. Some New Devonic Fossils. | 

An Interesting Style of Sand-filled Vein. see 

Eurypterus Shales of the Shawangunk Mountains in Eastern New York, 

White, David. A Remarkable Fossil Tree Trunk from the Middle Devonic of New York. 
Berkey, C. P. Structural and Stratigraphic Features of the Basal Gneisses of the High- 


lands. 


azz Fairchild, H. L. Drumlins of New York. 6op. 28pl. 19 maps. July 


1907. Out of print. 
Ste Caching, H. P. Geology of the Long Lake Quadrangle. 88p. 2opl. 


map. Sept. 1907. Out of print. 
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126 Miller, W. J. Geology of the Remsen Quadrangle. s54p. il. r11pl. map. 
MN. 1909. 25c. 

12) Pach, H L. Glacial Waters in Central New York. 64p. 27pl. 15 
maps. Mar. 1909. 4o0c. , 

135 Miller, W. J. Geology of the Port Leyden Quadrangle, Lewis County, 
NEA“ SGeOs TL kameik seaeioo Wawa noite AEC. 

137 Luther, D. D. Geology of the Auburn-Genoa Quadrangles. 36p. map. 
Mar. 1910. 20¢. : 

138 Kemp, J. F. & Ruedemann, Rudolf. Geology of the Elizabethtown 
and Port Henry Quadrangles. 1706p. il. 2opl. 3 maps. Apr. t910. 4oc. 

145 Cushing, H. P.; Fairchild, H. L.; Ruedemann, Rudolf & Smyth, C. H. 
Geology of the Thousand Islands Region. t1gqp. il. 62pl.6 maps. Dec. 
IQIO. (8%, : 

fie Bedey, C. P. Geologic Features and Problems of the New York City 
(Catskill) Aqueduct. 286p. il. 38pl. maps. Feb. rgtr. 75c; cloth, $1. : 

148 Gordon, C. E. Geology of the Poughkeepsie Quadrangle. 122p. il. 
20pl. map. Apr. 1911) 4 goc. 

152 Luther, D. D. Geology of the Honeoye-Wayland Quadrangles. 30 p. 
map. Oct. I91I. 20c. 

153 Miller, William J. Geology of the Broadalbin Quadrangle, Fulton- 
Saratoga Counties, New York. 66p.il. 8pl. map. Dee. 1912. 25¢. 

Economic geology. 3 Smock, .J. C. Building Stone in the State of New 
York. x54p. Mar. 1888. ‘Out of print. 3 : 

First Report on the Iron Mines and Iron Ore Districts in the State 
of New York. 78p. map. June 1889. Out of print. 

Io Building Stone in New York. 210p. map, tab. Sept. 1890. oc. 

11 Merrill, F. J. H. Salt and Gypsum Industries of New York. 4p. r2pl. 
2 maps, 11 tab. Apr. 1893. [soc 

12 Ries, Heinrich. Clay Industries of New York. 174p.il. rpl. map. Mar. 
1895. 30C. 

15 ace F. J..H. Mineral Resources of New York. 240p. 2 maps. 
Sept. 1895. [soc] ; 

17 Road Materials and Road Building in New York. s2p. 14pl. 
2 maps. Oct. 1897. 15c. 

30 Orton, Edward. Petroleum and Natural Gas in New York. TRO. ale 
3 maps. Nov. 1899. tsc. 

35 Ries, Heinrich. Clays of New York; their Properties and Uses.. 456p. 
14opl.map. June 1900. Out of print. 

Lime and Cement Industries of New York; Eckel, E. C. Chapters 
on the Cement Industry. 332p. 1orpl. 2 maps. Dec. 1901. 85c, cloth. 

61 Dickinson, H. T. Quarries of Bluestone and Other Sandstones in New 
York. 11r4p. 18pl. 2 maps. Mar. 1903. Bes 

85 Rafter, G. W. Hydrology of New York State. go2p. il. 44pl. 5 maps. 
May 1905. $1.50, cloth. 

93 Newland, D. H. Mining and Quarry Industry of New York. 78p. 
July 1905. Out of print. 

too McCourt, W. E. Fire Tests of Some New York Building Stones. 4op. 
26pl. Feb. 1906. 15c. 

to2 Newland, D. H. Mining and Quarry Industry of New York rgos. 
162p. June 1906. 25¢. 

112 Mining and Quarry Industry of New York 1906. 82p. July 
1907. Out of print. 

rI9 | & Kemp, J. F. Geology of the Adirondack Magnetic Iron Ores 
with a Report on the Mineville-Port Henry Mine Group. 184p. r4pl. 
8 maps. Apr. 1908. 35G¢. 

120 Newland, D.H. Mining and Quarry Industry of New York rgo7. 82p. 
July 1908. Out of print. 

123 & Hartnagel, C. A. Iron Ores of the Clinton Formation in New 
York State. _76p. il. r4pl. 3 maps. Nov. 1908. 25c. 

132 Newland, D. H. Mining and Quarry Industry of New York 1908. 98p. 
July 1909. 10. 


142 Mining and Quarry Industry of New York for 1909. 98p. Aug. 
I9IO. 15¢. 


’ 
= i: 


MUSEUM PUBLICATIONS 


143 Gypsum Deposits of New York. o4p. 2opl. 4 maps. Oct. 1910. 
35¢. at 

I5I Mining and Quarry Industry of New York 1910. 82p. June 1g1I- 
DSC. d 


Mineralogy. 4 Nason, F.L. Some New York Minerals and their Localities. 
22p. ipl. Aug. 1888. Free. 

58 Whitlock, H. P. Guide to the Mineralogic Collections of the New York 

State Museum. 15op. il. por. tr models. Sept. 1902. 4oc. 


70 New York Mineral Localities. r1op. Oct. 1903. 200. 
98 Contributions from the Mineralogic Laboratory. 38p. 7pl. Dec. 


t905. Out of print. 

Paleontology. 34 Cumings, E. R. Lower Silurian System of Eastern Mont- 
gomery County; Prosser, C. S. Notes on the Stratigraphy of Mohawk 
Valley and Saratoga County, N. Y.- 74p. r4pl. map. May 1900. 15¢. 

39 Clarke, J. M. Simpson, G. B. & Loomis, F. B. Paleontologic Papers 1. 
y2Deileropl Octaigoo.  £5C. 


Contents: Clarke, J. M. A Remarkable Occurrence of Orthoceras in the Oneonta Beds of 
the Chenango Valley, N. Y 

Paropsonema eryptophya; a Peculiar Echinoderm from the Intumescens-zone 

(Portage Beds) of Western New York. 

— Dictyonine Hexactinellid Sponges from the Upper Devonic of New York. 

ae Water Biscuit of Squaw Island, Canandaigua Lake, N. Ve 

Simpson, G. B. Preliminary Descriptions of New Genera of Paleozoic Rugose Corals. 

Loomis, F. B. Siluric Fungi from Western New York. 


42 Ruedemann, Rudolf. Hudson River Beds near Albany and their Taxo- 
nomic Equivalents. 116p. 2pl. map. Apr. 1901. 25¢. 

45 Grabau, A. W. Geology and Paleontology of Niagara Falls and Vicinity. 
286p. il. r8pl. map. Apr. 1901. 65c; cloth, goc. 

49 Ruedemann, Rudolf; Clarke, J. M. & Wood, Elvira. Paleontologic 
Papers 2. 240p. 13pl. Dec. 1901. Out of print. 


Contents: Ruedemann, Rudolf. Trenton Conglomerate of Rysedorph Hill. 

Clarke, J. M. Limestones of Central and Western New York Interbedded with Bitumi- 
nous Shales of the Marcellus Stage. 

Wood, Elvira. Marcellus Limestones of Lancaster, Erie Co., Na Xe 

Clarke, J. M. New Agelacrinites. 

Value of Amnigenia as an Indicator of Fresh-water Deposits during the Devonic of 

New York, Ireland and the Rhineland. 


52 Clarke, J. M. Report of the State Paleontologist r901. 28op. il. ropl. 
map, 1 tab. July 1902. 4oc. 

63 & Luther, D. D. Stratigraphy of Canandaigua and Naples Quad- 
rangles. 78p. map. June 1904. 25¢. : Wey 

65 Clarke, J. M. Catalogue of Type Specimens of Paleozoic Fossils in the 
New York State Museum. 848p. May 1903. $1.20, cloth. m 

Report of the State Paleontologist 1902. 4064p. s2pl.7 maps. Nov. 

1903. $t, cloth. 

Report of the State Paleontologist 1903. 3960p. 29pl. 2 maps. 
Feb. 1905. 85c, cloth. 

81 & Luther, D. D. Watkins and Elmira Quadrangles. 32p. map. 
Mar. 1905. 25¢. 

82 Geologic Map of the Tully Quadrangle. 4op.map. Apr. 1905. 20C. 

go Ruedemann, Rudolf. Cephalopoda of Beekmantown and Chazy For- 
mations of Champlain Basin. 224p. il. 38pl. May 1906.  75¢, cloth. 

92 Grabau, A. W._ Guide to the Geology and Paleontology of the Schoharie 
Region. 314p. il. 26pl. map. Apr. 1906. .75¢, cloth. - 

99 Luther, D. D. Geology of the Buffalo Quadrangle. 32p. map. ay 

06. 20C. 
Tor. Geology of the Penn Yan-Hammondsport Quadrangles. 28p. 


: 1 6. Out of print. , 

ee C. AG ee nige Map of the Rochester and Ontario Beach 
les. 26p. map. Aug. 1907. 20C. er 

Oe oe 7. woe Luther, 1D). 1). ‘Geolocie Maps and Descriptions of the 

Portage and Nunda Quadrangles including a map of Letchworth Park. 


. 16pl. . Jan. 1908. 35c: ' 
Pee itiher, D. dD. 3 ene aE the Geneva-Ovid Quadrangles. 44p. map. 
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80 


Apr. 1909. 20C. ‘ 
ee cecisey of the Phelps Quadrangle. I preparation. 
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Whitnall, H. O. Geology of the Morrisville Quadrangle. Prepared. 

Hopkins, T. C. Geology of the Syracuse Quadrangle. Prepared. 

Hudson, G. H. Geology of Valcour Island. In preparation. ee 

Zoology. 1 Marshall, W. B. Preliminary List of New York Unionidae. 
2op. Mar. 1892. Free. Pate 

Beaks of Unionidae Inhabiting the Vicinity of Albany, N. Y. 3op. 
tpl Aug. 1890. Frese. 2 

29 Miller, G. S. jr. Preliminary List of New York Mammals. r24p. Oct. 
I8QO. ESC: 

33 ase. Mos. Check List of New York Birds. 2249. Apr. 1g00. 25¢c. 

38 Miller, G. S. jr. Key to the Land Mammals of Northeastern North 
America. ro6p. Oct. 1900. 15¢. é 

40 Simpson G. B. Anatomy and Physiology of Polygyra albolabris and 
Limax maximus and Embryology of Limax maximus. 82p. 28pl. Oct. 
LOOMS Cs 

43 Kellogw” J. L. Clam and Scallop Industries of New York. 36p. 2pl. 
map. Apr. 19g0r. Free. ‘ 

51 Eckel, E. C. & Paulmier, F. C. Catalogue of Reptiles and Batrachians 
of New York. 64p. il. rpl. Apr. r9c2. Out of print. 
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Eckel, E. C. Serpents of Northeastern United States. 
Paulmier, F.C. Lizards, Tortoises and Batrachians of New York. 


60 Bean, T. H. Catalogue of the Fishes of New York. 784p. Feb. 1903. 
$x, cloth. 

71 Kellogg, J. L. Feeding Habits and Growth of Venus mercenaria. 30p. 
4pl. Sept. 1903. Free. 

88 Letson. Elizabeth J. Check List of the Mollusca of New York. “1216p; 
May 1905. 200. 

g1 Paulmier, F. C. Higher Crustacea of New York City. 78p. il. June 
UGSK. AOC. 

130 Shufeldt, R. W. Osteology of Birds. 382p. il. 26pl. May 1909. 50e. 

Entomology. 5 Lintner, J. A. White Grub of the May Beetle. 34p. il. 
Nov. 1888. Free. 

Cut-worms. 38p. il. Nov. 1888. Free. 

San José Scale and Some Destructive Insects of New York State. 

54p. 7pl. Apr. 1895. sc. 

20 Felt, E. P. Elm Leaf Beetle in New York State. 46p. il. spl. June 
1898. Free. 
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See 57. 


r4th Report of the State Entomologist 1898. x5o0p. il. gpl. Dec. 
1898. 200. 


Memorial of the Life and Entomologic Work of J. A. Lintner Ph.D. 


State Entomologist 1874-98; Index to Entomologist’s Reports T1324 L0ps 


tpl. Oct. 1899. 35¢c. 
Supplement to 14th report of the State Entomologist. 


26 - Collection, Preservation and Distribution of New York Insects. 
36p. il. Apr. 1899. Free. 


27 Shade Tree Pests in New York State. 26p. il. ~ 
ae p. il. spl. May 1899. 
31 —— 15th Report of the State Entomologist 1899. 128p. June rgoo. 
15¢. i 
36 16th Report of the State Entomologist r900. 1r8p. 16pl. Mar, 
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Catalogue of Some of the More Im ortant Injuriou i 

Insects of New York State. 54p. il. coe 1900. ipa sce 

Scale Insects of Importance and a List of the Species in New York 

State. o4p. il. rspl. June 1901. 250. 

47 Needham, J. G. & Betten, Cornelius. 
dacks. 234p. il. 36pl. Sept. roor. 

53 Felt, E. P. 17th Report of the State 
Aug. 1902. Out of print. 


46 


Aquatic Insects in the Adiron- 


5c. 
Entomologist 1901. 232p. il. 6pl. 
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57 Elm Leaf Beetle in New York State. 46p. il. 8pl. Aug. 1902; 


Out of print. 


This is a revision of Bulletin 20 containing the more essential facts observed since that 


- Was prepared. 


50 Grapevine Root Worm. 4op: 6pl. Dec. 1902. rs¢. 
See 72. 
64 18th Report of the State Entomologist 1902. s10p. 6pl. May 


TOO8.. 20C. 
68 Needham, J. G. & others. Aquatic Insects in New York. 3 

Aug. 1903. 8oc, cloth. ee eee 
72 Felt, E. P. Grapevine Root Worm. 58p. 13pl. Nov. 1903. 200¢. 


This is a revision of Bulletin 59 containing the more essential facts observed since that 
Was prepared. 
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& Joutel, L. H. Monograph of the Genus Saperda. 88p. rapl. 
June 1904. 25c. 

76 Felt, E. P. 19th Report of the State Entomologist 1903. r50p. 4pl. 
FQO4. I5C. 

79 Mosquitos or Culicidae of New York. r64p. il. 57pl. tab. Oct. 
1904. 40C. 

86 Needham, J. G. & others. May Flies and Midges of New York. 352p. 
it. 37pl. June 1905. 8oc, cloth. 

97 Felt, E. P. 20th Report of the State Entomologist 1904. 246p. il. ropl. 
Nov. 1905. 40¢. 

Gipsy and Brown Tail Moths. 44p. ropl. July 1906. 15¢c. 

21st Report of the State Entomologist 1905. 1344p. ropl. Aug. 

Ig06. 25¢. 

Tussock Moth and Elm Leaf Beetle. 34p. 8pl. Mar. 1907. 200. 

22d Report of the State Entomologist 1906. 1152p. 3pl. June 

1907. 25¢. 

23d Report of the State Entomologist 1907. 542p. il. 44pl. Oct. 

£908... 7.5C. 

Control of Household Insects. 48p. il. May 1909. Out.of print. 

134 24th Report of the State Entomologist 1908. 208p. il. x7pl. 
Sept. 1909. 35¢. : 

136 Control of Flies and Other Household Insects. 56p. il. Feb. 
HQLO. 5c. 
This is a revision of Bulletin 129 containing the more essential facts observed since 

that was prepared. 


141 Felt, E. P. 25th Report of the State Entomologist 1909. 178p. il. 22pl. 
July 1910. 35¢. : : 
147 26th Report of the State Entomologist rg10. r182p. il. 3s5pl. Mar. 


OII. , , é 
Needham, J]. G. Monograph on Stone Flies. Im preparation. 
Botany. 2 Peck, C. H. Contributions to the Botany of the State of New 


York. 72p. 2pl. May 1887. Out of print. 


8 Boleti of the United States. 98p. Sept. 1889. Out of print. 

25 Report of the State Botanist 1898. 76p. spl. Oct. 1899. Out of 
print. 

28 Plants of North Elba. 206p. map. June 1899. 200. 

54 Report of the State Botanist rgot. 58p. 7pl. Nov. 1902. 4o0¢. 


67 —— Report of the State Botanist 1902. 1960p. 5pl. May 1903. 5oc. 


a5 Report of the State Botanist 1903. 70p- 4pl. 1904. 40c. 

04 Report of the State Botanist 1904. 6op. 1opl. July 1905. 4oc. 

105 Report of the State Botanist 1905. ro8p. r2pl. Aug. 1906. 50C. 
116 Report of the State Botanist 1906. 1120p. 6pl. July 1907. 35¢-. 


122 —— Report of the State Botanist 1907. 178p. spl. Aug. 1908. 4oc. 
— Report of the State Botanist 1908. 202p.4pl. July 1909. 40c. 
— Report of the State Botanist 1909. 1160p. 1opl. May roto. 45c. 

Report of the State Botanist 1910. Toop. spl. May rorr. joc. 
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Archeology. 16 Beauchamp, W. M. Aboriginal Chipped Stone Implements 


of New York. 86p. 23pl. Oct. 1897. 25¢. Pas 
18 : Polished Biante Articles Used by the New York Aborigines. r1o4p. 


gspl. Nov. 1897. 25¢ 
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Earthenware of the New York Aborigines. 78p. 33pl. Oct. 1898. 


cr 

3 Aboriginal Occupation of New York. rgop. 16pl. 2 maps. Mar. 
4 eee : ; 

oa Warpant and Shell Articles Used by New York Indians. 166p. 
Zope Mar Toone ssc. f . 
Horn and Bone Implements of the New York Indians. rr2p. 43pl. 
Mar. 1902. 30C. : K i 
Metallic Implements of the New York Indians. 94p. 38pl. June 
1g02. 25¢. q g ; 
Metallic Ornaments of the New York Indians. r122p. 37pl. Dec. 
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1903. 30c. > 
78 History of the New York Iroquois. 340p. 17pl. map. Feb. 1905. 
5c, cloth. a 
ey. Perch Lake Mounds. 84p. r2pl. Apr. 1905. Out of print. 
89 —— Aboriginal Use of Wood in New York. 1gop. 35pl. June rgo05. 
fon Aboriginal Place Names of New York. 336p. May 1907. 40c. 
113 Civil, Religious and Mourning Councils and Ceremonies of Adop- 


tion. 4318p. 7pl. June 1907. 25c. . 

117 Parker, A. C. An Erie Indian Village and Burial Site. ro2p. 38pl. 
Dec. 1907. 30€. 

125. Converse, H. M. & Parker, A.C. Iroquois Myths and Legends. 196p. 
il. a1pl. Dec 1908. soc: 

144 Parker, A. C. Iroquois Uses of Maize and Other Food Plants. r2op. 
iP srpl. a Nov. sto10.. e0c, 

Miscellaneous. Ms 1 (62) Merrill, F. J. H. Directory of Natural History 
Museums in United States and Canada. 236p. Apr. 1903. 3oc. 

66 Ellis, Mary. Index to Publications of the New York State Natural 
History Survey and New York State Museum 1837-1902. 418p. June 
1903. 75¢, cloth. 

Museum memoirs 1889—date. 4to. 

1 Beecher, C. E. & Clarke, J. M. Development of Some Silurian Brachi- 
opoda. og6p. 8pl. Oct. 1889. $1. 

2 Hall, James & Clarke, J. M. Paleozoic Reticulate Sponges. 35o0p. il. 7opl. 
1898. $2, cloth. 

3 Clarke, J. M. The Oriskany Fauna of Becraft Mountain, Columbia Co., 
N. Y. 128p. o9pl. Oct. 1900. 8oc. 

4 Peck, C.H. N.Y. Edible Fungi, 1895-99. 106p.25pl. Nov. 1900. [$1.25] 
This includes revised descriptions and illustrations of fungi reported in the 49th, srst and 

s2d reports of the State Botanist. 

5 Clarke, J. M. & Ruedemann, Rudolf. Guelph Formation and Fauna of 
New York State. 1096p. 2rpl. July 1903. $1.50, cloth. 

6 Clarke, J. M. Naples Fauna in Western New York. 268p. 26pl, map. 
1904. $2, cloth. i 

7 Ruedemann, Rudolf. Graptolites of New York. Pt 1 Graptolites of the 
Lower Beds. 350p. r7pl. Feb. 1905. $1.50, cloth. 

8 Felt, E. P. Insects. Affecting Park and Woodland Trees. v.r. 46op. 
il. 48pl. Feb. 1906. $2.50, cloth; v.2. 548p. il. 22pl. Feb. 1907. $2, cloth. 

9 Clarke, J. M. Early Devonic of New York and Eastern North America. 
Pt r. 366p. il. 7opl. 5 maps. Mar. 1908. $2.50, cloth; Pt 2. 25o0p. il. 36pl. 
4 Maps. Sept. 1909. . $2, cloth. 

1o Eastman, C. R. The Devonic Fishes of the New York Formations 
236p. 15pl. 1907. $1.25, cloth. _ 

tr Ruedemann, Rudolf. Graptolites of New York. Pt 2 Graptolites of 
the Higher Beds. 584p. il. 3rpl. 2 tab. Apr. 1908. $2.50, cloth. 

12 Eaton, E. H. Birds of New York. v. 1. sorp. il. 42pl. Apr. rgro. 
$3, cloth; v. 2, in press. 

13 Whitlock,H.P. Calcitesof New York. troop. il.27pl. Oct. rgro. $1, cloth. 


Clarke, J. M. & Ruedemann, Rudolf. Th i 
In press. a e Eurypterida of New York. 
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Natural history of New York. 3ov.il. pl. maps. 4to. Albany 1842-94. 

Division 1zZooLtocy. De Kay, James E. Zoology of New York; or, The 
|. New York Fauna; comprising detailed descriptions of all the animals 
-° hitherto observed within the State of New York with brief notices of 
those occasionally found near its borders, and accompanied by appropri- 
ate illustrations. 5v.il.pl.maps. sq. 4to. Albany 1842-44. Out of print. 


Historical introduction to the series by Gov. W. H. Seward. 178p. 
wi pti Mammalia. 131 + 46p. 33pl. 1842. 


5 300 copies with hand-colored pilates. 
| v. 2 pt2 Birds. 12+ 3280p. 141pl 1844. 

Colored plates. 
| ¥. 3 pt3 Reptiles and Amphibia. 7+ 98p. pt4 Fishes. 15 + 415p. 1842. 
_ pt 3-4 bound together. 
vy. 4 Plates to accompany v. 3. Reptiles and Amphibia. 23pl. Fishes. 
: jopL 1842. 
300 copies with hand-colored plates. 
| ¥. 5 pts Mollusca. 44 271p. sopl pt6Crustacea. 7op.13pl. 1843-44. 
Hiasd-colored plates; pts-6 bound together. 


| prvision 2 zoraxy. Torrey.John. Flora of the ped ot ~~, vere — 
prising full descriptions of all the indigenous and natura plants hith- 

erto discovered in the State, with remarks on pera economical and medical 

| properties. 2zv. il pl. sq. 4to. Albany 1343. ul of print. 

|v. x Flora os the State 5 New York. 12 + 484p. 72pl. 1843. 


©" y. 2 Plora of the State of New York. 572p. 89pl 1843. 
© 3ec copies with hand-colore’ plates. z 


| pIVisio mingzaLocr. Beck, Lewis C. Mineralogy of New York; com- 
“ “detailed of the mimerals hitherto found in the State 


_ of New York, and notices of their uses in the arts and agriculture. il. pl. 
©) aq. ato. Albany «842. Out of print. 

y. 1 pts Economical Mineralogy. ptz Descriptive Mineralogy. 24 + 536p. 
_ 1842. 


8 pistes ciGitional to those printed as part of the text. 

prvisiox 4czoLocr. Mather, W. W.; Emmons, Ebenezer; Vanuxem, Lard- 
eae Wal, Fame. Geology of New York. 4v. il pl sq. 4to. Albany 
5 , WW. "First Geological District. 37+ 653p.46pl. 1843. 
a" ons Emmons, Ebenezer. Second Geological District. 10 + 437p- 
- x7pl 1842. ’ : 

a anuxem, Lardner. Third Geological District. 306p. 1842. 
hand Hn James. Fourth, Geological District. 22 + 683p. 19pL 


: productions of the State. sv. iL pl sq. 4to. Albany 1846-54. 
r Oe Fie: State, their Composition and Distribution. 11 + 3710p. 21pl. 
y. 2 Analysis of Soils, Plants, Cereals, ete. 8 + 343+45p- 42pl. 1849. 


Witte band-<clored slates. 
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v. 3 Fruits, etc. 8+ 340p. 1851. 
v. 4 Plates to accompany v. 3. g5pl. 1851. 


Hand-colored. 
v. 5 Insects Injurious to Agriculture. 8+ 272p. sopl. 1854. 
With hand-colored plates. 


DIVISION 6 PALEONTOLOGY. Hall, Mee a peimpe orcad of New York. 8v. 
i . 4to. Albany 1847-94. ound tn cloth. 
Vv. a eieks Mies eee of the Lower Division of the New York System. 
: Leen oars ut of print. 
v. ss Gece Romaine of Lower Mid Division of the New York System. 
» LO4pl Esse. ut of print. : 
Vv. , Boeant Remain = the Lower Helderberg Group and the Oriskany 
Sandstone. pt 1, text. es eee 1859. [$3.50] 
Greek 1. 1861. 2.50 > 
Vv. 4 Fossil Bacnenads of the Upper Helderberg, Hamilton, Portage and 
Chemung Groups. 311 + 1 + 428p. 69pl. 1867. $2.50. 
v. 5 pt 1 Lamellibranchiata 1. Monomyaria of the Upper Helderbergs, 
Hamilton and Chemung Groups. 18 + 268p. 45pl. 1884. $2.50. 
Lamellibranchiata 2. _Dimyaria of the Upper Helderberg, Ham- 
ilton, Portage and_Chemung Groups. 62 + 293p. 5rpl. 1885. $2.50. 
pt 2 Gasteropoda, Pteropoda and Cephalopoda of the Upper Helder- 
berg, Hamilton, Portage and Chemung Groups. 2v. 1879. v. 1, text. 
15 + 492p.; v.2. r20pl. $2.50 for 2 v. 
& Simpson, George B. _v. 6 Corals and Bryozoa of the Lower and Up- 
per Helderberg and Hamilton Groups. 24 + 298p. 67pl. 1887. $2.50. 
& Clarke, John M. v. 7 Trilobites and other Crustacea of the Oris- 
kany, Upper Helderberg, Hamilton, Portage, Chemung and Catskill 
Groups. 64 + 236p.46pl. 1888. Cont. supplement tov. 5,pt2. Ptero- 
poda, Cephalopoda and Annelida. 42p. 18pl. 1888. $2.50. 
& Clarke, John M. v.8ptz Introduction to the Study of the Genera 
of the Paleozoic Brachiopoda. 16 + 367p. 44pl. 1892. $2.50. 
& Clarke, John M. v.8 pt 2 Paleozoic Brachiopoda. 16 + 394p. 64pl. 
1894. $2.50. . 


Catalogue of the Cabinet of Natural History of the State of New York and 
of the Historical and Antiquarian Collection annexed thereto. 242p. 8vo. 
1853. 


Handbooks 1893-date. 


In quantities, 1 cent for each 16 pages or less. Single copies postpaid as below. 
New York State Museum. sep. il. Free. 

Outlines, history and work of the museum with list of staff 1902. 
Paleontology. rap. Out of print. 


Brief outline of State Museum work in paleontology under heads: Definition; Relation to 
biology; Relation to stratigraphy; History of paleontology in New York. 


Guide to Excursions in the Fossiliferous Rocks of New York. x124p. Free. 


Itineraries of 32 trips covering nearly the entire series of Paleozoic rocks, prepared specially 
for the use of teachers and students desiring to acquaint themselves more intimately with the 


classic rocks of this State. 
Entomology. 16p. Free. 
Economic Geology. 44p. Free. 
Insecticides and Fungicides. 20p. Free. 


Classification of New York Series of Geologic Formations. 32p. Free. 
Geologic maps. Merrill, F. J. H. Economic and Geologic Map of the 


State of New York; issued as part of Museum bulletin 15 and 48th Museum 
teport, v.1. 59x67cm. 1894. Scale 14 miles to 1 inch. 15. 
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MUSEUM PUBLICATIONS 


Map of the State of New York Showing the Location of Quarries of 
Stone Used for Building and Road Metal. Mus. Bul. 17. 1897. Free. 
Map of the State of New York Showing the Distribution of the Rocks 
Most Useful for Road Metal. Mus. Bul. 17. 1897. Free. 

Geologic Map of New York. 1901. Scale 5 miles to 1inch: In atlas 
form $3; mounted on rollers $5. Lower Hudson sheet 6oc. 


The lower Hudson sheet, geologically colored, comprises Rockland, Orange, Dutchess, 
Putnam, Westchester, New York, Richmond, Kings, Queens and Nassau counties, and parts 
ee Sullivan, Ulster and Suffolk counties; also northeastern New Jersey and part of western 

onnecticut. 


Map of New York Showing the Surface Configuration and Water Sheds, 

tgo1. Scale 12 milesto1inch. tr5c. 

Map of the State of New York Showing the Location of its Economic 
Deposits. 1904. Scale 12 miles to 1 inch. 15c. 

Geologic maps on the United States Geological Survey topographic base. 
Scale 1 in. == 1 m. Those marked with an asterisk have also been pub- 
lished separately. 

*Albany county. Mus. Rep’t 49, v. 2. 1898. Out of print. 

Area around Lake Placid. Mus. Bul. 21. 1898. 

Vicinity of Frankfort Hill [parts of Herkimer and Oneida counties]. Mus. 
Repit- si, V. 1. 1809. 

Rockland county. State Geol. Rep’t 18. 1899. 

Amsterdam quadrangle. Mus. Bul. 34. rgoo. 

*Parts of Albany and Rensselaer counties. Mus. Bul. 42. rgo1. Free. 

*Niagara river. Mus. Bul. 45. gor. 25¢. 

Part of Clinton county. State Geol. Rep’t 19. rgor. 

Oyster Bay and Hempstead quadrangles on Long Island. Mus. Bul. 48. 


IgOl. 

Portions of Clinton and Essex counties. Mus. Bul. 52. 1902. 

Part of town of Northumberland, Saratoga co. State Geol. Rep’t 21. 1903. 

Union Springs, Cayuga county and vicinity. Mus. Bul. 69. 1903. 

*Olean quadrangle. Mus. Bul. 69. 1903. Free. 

*Becraft Mt with 2 sheets of sections. (Scale rin. 4m.) Mus. Bul. 69. 
go. | 20: 

*Canandaigua-Naples quadrangles.. Mus. Bul. 63. 1904. 20¢. 

*Little Falls quadrangle. Mus. Bul. 77. 1905. Free. 

*Watkins-Elmira quadrangles. Mus. Bul. 81. 1905. 20¢. 

*Tully quadrangle. Mus. Bul. 82. 1905. Free. 

*Salamanca quadrangle. Mus. Bul. 80. 1905. Free. 

*Mooers quadrangle. Mus. Bul. 83. 1905. Free. 

*Buffalo quadrangle. Mus. Bul. 99. 1906. Free. 

*Penn Yan-Hammondsport quadrangles. Mus. Bul. ror. 1906. 200. 

*Rochester and Ontario Beach quadrangles. Mus. Bul. 114. 200. 

*Long Lake quadrangle. Mus. Bul. 115. Free. 

*Nunda-Portage quadrangles. Mus. Bul. 118. _20¢. 

*Remsen quadrangle. Mus. Bul. 126. 1908. Free. 

*Geneva-Ovid quadrangles. Mus. Bul. 128. 1909. 200. 

*Port Leyden quadrangle. Mus. Bul. 135. 1910. Free. 

*Auburn-Genoa quadrangles. Mus. Bul. 137. 1910. 200. 

*Blizabethtown and Port Henry quadrangles. Mus. Bul. 138. 1910. 15¢. 

*Alexandria Bay quadrangle. Mus. Bul. 145. Free. 

*Cape Vincent quadrangle. Mus. Bul. 145. Free. 

*Clayton quadrangle. Mus. Bul. 145. Free. 

*Grindstone quadrangle. Mus. Bul. 145. Free. 

*Theresa quadrangle. Mus. Bul. 145. Free. 

*Poughkeepsie quadrangle, Mus. Bul. 148. Free. 

*Honeoye-Wayland quadrangle. Mus. Bul. 152. 20€. 

**Broadalbin quadrangle. Mus. Bul. 153. Free. 


